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Introduction

All new tactical vehicles and aircraft are required to be
evaluated for potential whole-body vibration (WBV) health hazards
to their crewmembers. This requirement is contained in AR 40-10,
"Health hazard assessment program in support of the Army materiel
acquisition decision process." In support of this program, the
U.S. Army Aeromedical Research Laboratory (USAARL) was requested
by the U.S. Army Environmental Hygiene Agency (USAEHA) to perform
a Health Hazard Assessment (HHA) on the M915A2 truck tractor.

The M915A2 truck tractor* (hereafter referred to as
"*"M915A2") is a 14 ton, 6 x 4 commercially designed truck tractor
built by Freightliner Corporation* (Figure 1). It is powered by
a Detroit Diesel DDE engine* which develops 400 hp at 2100 rpm.
The transmission is a Detroit Diesel Allison HT 740 CR automatic*
with 4 forward gears and one reverse gear. The M915A2 is
intended for use with the M871 (22-ton) and M872 (34-ton) flatbed
semitrailers, and the M1062 7500-gallon fuel tanker. The M915A2
primarily will be used in the Communications Zone (COMMZ) over
primary and secondary roads and, occasionally, on off-road
terrain. These vehicle configurations are considered when
designing the test matrix for measuring the WBV signatures.

The methods for measuring and analyzing WBV are found in the
International Organization for Standardization's (ISO) guideline
entitled "Guide for the evaluation of human exposure to whole-
body vibration (ISO 2631)." ISO 2631 is reflected in MIL-STD-
1472D, "Human engineering design criteria for military systems,
equipment and facilities." The relative severity of the pro-
cessed WBV signatures are interpreted using the Risk Assessment
Codes (RAC) found in AR 40-10. These publications as a set
define the criteria used in evaluating the WBV signatures of the
M915A2.

ISO 2631 identifies three criteria for the evaluation of
human exposure to WBV which can be described in terms of
intensity, frequency, direction, and duration. These criteria
are the preservation of comfort, the preservation of working
efficiency, and the preservation of health or safety. They are
known formally as the reduced comfort boundary (RCB), fatigue-
decreased proficiency boundary (FDPB), and the exposure limit
(EL), respectively.

* See list of manufacturers.
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Figure 1. M915A2 truck tractor.

The RACs, as described in AR 40-10, Appendix B, require the
classification of a health hazard according to its severity and
probability. Processing vibration signatures using ISO-2631
results in measurements of vibration severity, but does not yield
a measure of the probability of occurrence. RACs are obtained by
combining vibration severity with the probability that the test
condition will occur in a real life scenario. For vibration,
RACs would be determined for each vibration amplitude at each
direction and frequency.

Methods

Whole-body vibration data for the M915A2 was collected at
Aberdeen Proving Ground (APG), Maryland, by the U.S. Army Combat
Systems Test Activity (USACSTA) in coordination with the Response
and Tolerance Branch of USAARL. A test matrix was developed that
represented the planned operating environment of the M915A2 with
respect to terrain type, load configuration, and vehicle speed
(Table 1).
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Test matrix for WBV testing of the M915A2.

Terrain

Vehicle Paved Cross Belgian
speed(m.p.h.) surface country block

8 X

10 X

12 X

15 X

20 X

25 X

35 X

45 X

55 X

Each configuration shown was tested for the
loaded, unloaded, and bobtail load cases.

Experimental conditions

The M915A2 was tested under three terrain conditions:
primary, cross-country, and Belgian block. The primary surface
was a 3-mile, smooth, level, straight, asphalt test track. The
cross-country surface was a rough dirt road with numerous
potholes and uneven ruts. It had been used recently for the
testing of track vehicles. The Belgian block was an oval
cobblestone road approximately h-mile long with an irregular
pattern of 3-inch crests. These crests were spaced such that
there was no correlation between the locations of the crests for
the right and left wheel track. All three courses are part of
the APG test track facilities. Characterizations of these
surfaces are available from APG.

The M915A2 was tested under three load conditions: bobtail,
unloaded, and loaded configuration. The bobtail configuration
consisted of the tractor without the trailer attached. The
unloaded configuration consisted of the tractor with an empty 22-
ton M871 low-bed semitrailer attached. The loaded configuration
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consisted of the tractor with the M871 trailer attached and with
a load of 44,000 lbs.

The M915A2 was tested using vehicle speeds ranging from 8 to
55 m.p.h. Specific vehicle speed selection depended on the test
terrain and mirrored likely employment scenarios. On the paved
course, the M915A2 was tested at three speeds: 35, 45, and 55
m.p.h. On the cross-country course, it was tested at 8, 10, and
12 m.p.h. And on the Belgian block course it was tested at three
speeds: 15, 20, and 25 m.p.h.

The test matrix consisted of combinations of terrain
surface, load configuration, and vehicle speed, which resulted in
a total of 27 vehicle runs. Seat pad accelerations were
collected from the instrumented driver and passenger seat for
each of the X- (fore/aft), Y- (left/right), and Z- (up/down)
axes. Combinations of vehicle test runs with vibration axes
yielded 162 distinct data trials.

The seats in the M915A2 were adjusted so the distance from
the floor to the underside of the seat frame was 11 inches. This
corresponds to a seat height at approximately one-half the
possible stroke. The driver was 5.10" tall and weighed 156 lbs.
The passenger was 6'3" tall and weighed 192 lbs.

Instrumentation

Seat pad accelerations were obtained in the X-, Y-, and Z-
axes for both the driver and passenger seats. Three Endevco
model 2265C-25 accelerometers*, in a triaxial arrangement, were
attached to a disk placed between the seat pad and the subjects'
buttocks. Each of the accelerometers were connected to a signal
conditioner which provided excitation, amplification, calibra-
tion, and low-pass filtering. The accelerometers were low-pass
filtered at 100 Hz using a six-pole Butterworth filter. A
diagram of the data acquisition system is included as Figure 2.

Filtered acceleration signals from the signal conditioner
were connected to an EMR Model 372-03 pulse code modulation (PCM)
encoder*. The encoder multiplexed the incoming analog signals
which then were sampled at 416.67 Hz per channel. The incoming
analog signal was sampled using a sample-and-hold amplifier,
digitized using a 10-bit successive approximation analog-to-
digital converter, and then converted to a nonreturn-to-zero
level (NRZ-L) code for transmission. The encoded PCM data then
was input to a Conic model CTL 510 transmitter* for transmission
at 237 MHz to the remote data handling facility. The signal
conditioner, encoder, and transmitter were mounted on the back of
the M915A2 cab during the entire test.
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The transmitted NRZ-L code was received by a Scientific
Atlanta series 420S receiver* and passed into a Loral
Instrumentation ADS-100 system*. The input buffer and PCM bit
synchronizer modules recovered the serial pulse train from the
data link noise and disturbances. The pulse was recorded on a
Honeywell model 101 PCM tape recorder* along with voice
annotation of the individual test runs and IRIG-B time code.
Simultaneously, the PCM pulse train was passed to a PCM
decommutator and demultiplexed into 16-bit words.

From this point, the pulse train was sent to both a digital-
to-analog (D/A) converter and a parallel input module. The D/A
converter passed the pulse train through a filter, external to
the ADS-100 system, for real time display and fourier analysis.
The parallel input module was used to input digital IRIG-B time
code into the ADS-100. The pulse train passed out of the ADS-100
system from the input module to the host computer--a Hewlett
Packard model 21MX-E series minicomputer*. The data were stored
temporarily on the HP system disk and later transferred to
digital tape to provide a permanent storage medium. The ADS-100
system was independent of the host control; however, software
residing on the minicomputer controlled the hand shaking between
the ADS-100 and the HP21MX-E during data acquisition.

Analysis

Triaxial seat pad vibration data were processed using the
methods prescribed in ISO 2631 for broadband signals using third-
octave analysis with weighting. Digitized acceleration signals
from the X-, Y-, and Z-axes, from both the driver and passenger
seat pad accelerometers, were read into a Dolch model 486 por-
table computer*. A USAARL-developed automated analysis program
was used to produce tabular and graphic plots of the acceleration
data. These plots (Appendix B) were used to identify vibration
exposure limits which occurred under projected normal daily
operating conditions.

The RACs require classification of the health hazard
according to the hazard severity and probability. Since the ISO
2631 standard does not use RACs directly, the severity of the
hazard may be estimated reasonably from the worst-case exposure
before the onset of ELs (i.e., for any vibration frequency and
direction). An indicator which may be used for the assessment
of hazard severity is the duration of safe exposure (DSE). The
DSE is defined as the length of time a person can be exposed to
WBV before reaching the health and safety exposure limit (HSEL).
Thus, a long DSE indicates tolerable WBV, whereas a short DSE
indicates severe WBV. In order to translate the DSEs to hazard
severity, Table 2 was used to define the category (I-IV) of
exposure.
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Hazard severity classification.

Attribute Category Duration of safe exposure (DSE)
to WBV

Catastrophic I Less than 5 minutes

Critical II Between 5 and 30 minutes

Marginal III Between 30 minutes and 4 hours

Negligible IV More than 4 hours

Hazard severity categories are defined as follows:

Category I - Catastrophic: Hazard may cause death or
total loss of a bodily system.

Category II - Critical: Hazard may cause severe bodily
injury, severe occupational illness, or major
damage to a bodily system.

Category III- Marginal: Hazard may cause minor bodily
injury, minor occupational illness, or minor
damage to a bodily system.

Category IV - Negligible: Hazard would cause less than
minor bodily injury, minor occupational
illness, or minor bodily system damage.

The operational environments of the M915A2 determine the
likelihood of* occurrence, or hazard probability level, of
exposure to WBV. These levels, identified as levels A through E
in AR 40-10, with their corresponding operating conditions
relevant to the WBV signatures in the M915A2, are listed in Table
3.

Operating the M915A2 over paved surfaces represents
approximately 75 percent of the total mission, therefore, the
probability of WBV exposure over similar courses is frequent and
may be assigned hazard probability level A. The operation over
cross-country roads is assigned a Hazard Probability Level B,
which represents approximately 20 percent of its mission time.
Operating over unimproved secondary roads, represented by the
Belgian block, is within the M915A2 mission, but its occurrence
should be only occasional, prompting the assignment of hazard
probability level C to this course.
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Table 3.

Hazard probability classification.

Attribute Level Road/terrain type, operating speed

Frequent A Primary roads, 40-65 m.p.h. Cross-

country, 8 m.p.h. and under

Probable B Primary roads, 20-40 m.p.h.
Cross-country, 9-16 m.p.h.

Occasional C Belgian block, 5-15 m.p.h.

Remote D Belgian block, above 15 m.p.h.

Improbable E Conditions unlikely to occur

Hazard severity categories and levels are used to find
the RACs for each test condition. Using Table 4, the RACs are
found at the intersection of the category and level. Overall RAC
for the vehicle then is determined by weighting the individual
test RACs according to the percent of mission time the run
represented and then averaging and rounding to a final RAC.

Table 4.

RAC determination.

Hazard probability levels

Hazard A B C D E
category

I 1 1 1 2 3

S1 1 2 3 4

H 2 3 3 4 5

IV 3 5 5 5 5
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Results

The duration of exposure (in hours) necessary to reach the
HSEL was calculated for all 54 data sets. Since the M915A2
mission requires 10 hours of operation over primary, secondary,
and cross-country terrain, the exposure times of less than 10
hours were flagged for assessment and are listed in Table 5.

The DSEs for passenger and driver ranged from a low of 6.31
hours to a high of 35.69 hours. For speeds up to 45 mph, expo-
sure limits for the primary surface indicate that WBV exposures
in any 24-hour period be limited to 18 hours for the loaded con-
figuration, 8.97 hours for the bobtail configuration and 22 hours
for the unloaded configuration. It should be noted here that
tests on the primary terrain at 55 mph resulted in a considerable
increase in vibration, and exposure at this speed should be
limited to 6.31 hours. Exposure limits for the cross-country
terrain indicate WBV exposure be limited to 10.28, 8.56, and
17.19 hours for the loaded, bobtail, and unloaded configurations,
respectively, for speeds ranging from 8 to 12 mph. Exposure
limits for the Belgian block surface for speeds ranging from 15
to 25 mph indicate WBV exposure be limited to 17.09, 9.88, and
14.56 hours for the loaded, bobtail, and unloaded configurations,
respectively.

The frequencies at which the HSELs were reached fell in the range
from 2.2 to 7.1 Hz for both passenger and driver. The majority
of the HSELs occurred at frequency levels in the range of 4.5 to
7.1 Hz, which lies in the WBV resonance frequency range (4 to 8
Hz).

Because the DSEs were well above the 4-hour mark as defined in
Table 2, hazard severity was determined to be negligible for all
the data sets for both passenger and driver. This resulted in
RAC categories of 4 for both positions. RAC exposure probability
included remote, occasional, probable, and frequent for the
passenger and driver. Overall RACs were 3 and 5 for both
positions. The single RAC for the M915A2 was determined by
weighting the individual RACs according to their percentage of
total mission time and then averaging and rounding to a final
RAC. The overall RAC for the M915A2 truck was calculated to be
4.

Discussion

For the worst case on each test course, the lowest tolerance
levels were experienced on the primary surface (6.31 hours, run
026, 55 mph), with less severe WBV occurring on the Belgian block
course (9.88 hours, run 008), followed by the cross-country
course (8.56 hours, run 010). However, the general trend of the
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exposure limits indicates that overall, the lowest tolerance
levels were experienced on the cross-country course with DSEs
ranging from 8.56 to 28.56 hours. Next, the tolerances for the
Belgian block course ranged from 9.88 to 35.69 hours. Finally,
the highest tolerance levels overall were experienced on the
primary course with DSEs ranging from 6.31 to 36.69 hours.

The WBV experienced by the vehicle crewmen differed for seating
position. The passenger position data typically showed a lower
exposure limit as compared to the driver position for most of the
data trials. This situation is most apparent under the Belgian
block surface where vehicle roll occurred. A likely reason for
this result is that the passenger does not have hand holds which
can be used to dampen WBV. By grabbing the steering wheel, the
driver can reduce the amount of upper body sway. This in turn
lowers the amount of induced seat motion resulting in a lower
apparent WBV measurement at that seating position. The addition
of both right and left hand holds for the passenger
would reduce the amount of vibration measured at that position
and likely would improve the perceived ride quality.

Conclusion

Results from this WBV test indicate that while operating the
M915A2 in its intended operational environment, both driver and
passenger were exposed to an overall RAC of 4. It is recommended
that exposure to WBV be restricted to the following:

1. Paved surface, UR to 45 mph: Bobtail configuration, not more
than 9 continuous hours in any 24-hour period.

2. Paved surface. up to 45 mph: Unloaded configuration, not
more than 22 continuous hours in any 24-hour period.

3. Paved surface. UD to 45 mDh: Loaded configuration, not more
than 18 continuous hours in any 24-hour period.

4. Cross-country terrain. up to 12 mDh: Bobtail configuration,
not more than 9 continuous hours in any 24-hour period.

5. Cross-country terrain. up to 12 mDh: Unloaded trailer, not
more than 17 continuous hours in any 24-hour period.

6. Cross-country terrain. up to 12 mDh: Loaded trailer, not
more than 10 continuous hours in any 24-hour period.

7. Belgian block. up to 25 mph: Bobtail configuration, not more
than 10 continuous hour in any 24-hour period.
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8. Beluian block. uR to 25 mph: Unloaded configuration, not
more than 15 continuous hours in any 24-hour period.

9. BeliaAn block, uD to 25 mph: Loaded configuration, not more
than 17 continuous hours in any 24-hour period.
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UaSAAL sumary of analysis
per ISO-2631* guideline on FRUN-01 Passenger
whole-body vibration (WBV)

21-SEP-93 15:29:37

1: Vehicle: ....... M915a2 truck
2: Date: .......... February 14, 1992
3: Course: ........ Paved
4: Position: ...... Passenger
5: Speed: ......... 35 mph
6: Note: .......... Bobtail (no trailer)

Third-octave bands with greatest Durations of WBV exposure

weighted RMS accelerations (m/s 2 ) before reaching ISO limits*

X: Longitudinal Comfort Fatigue Health

(Hz) actual weighted (hours) (hours) (hours)

2.24 0.1400 0.1250 3.600 17.250 39.183
2.85 0.1400 0.0982 5.133 23.183 51.367
4.48 0.2000 0.0893 5.883 25.967 57.117
7.12 0.2700 0.0758 7.383 31.433 68.117
1.83 0.0700 0.0700 8.233 34.500 74.250

Y: Transverse Comfort Fatigue Health

(Hz) actual weighted (hours) (hours) (hours)

8.95 0.8800 0.1966 1.750 9.650 23.050
4.48 0.3400 0.1518 2.667 13.500 31.367
3.46 0.1400 0.0809 6.750 29.183 63.500
7.12 0.2800 0.0787 7.017 30.183 65.500
2.85 0.0900 0.0632 9.450 38.867 82.867

Z: Vertical Comfort Fatigue Health

(Hz) actual weighted (hours) (hours) (hours)

7.12 0.2300 0.2300 2.350 12.217 28.550
4.48 0.2300 0.2300 2.350 12.217 28.550
8.95 0.2500 0.2235 2.467 12.683 29.550
2.24 0.1700 0.1272 5.733 25.433 56.000
2.85 0.1500 0.1266 5.783 25.550 56.250

* International Standards Organization ISO 2631: Comfort ... Reluced comfort boundary

Fatigue ... Fatigue-decreased proficiency boundary

Health ... Heatth and safety exposure limit

18
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17.90 Y 0.23/3.7M

X 0.11/2.161
22.58 Y 0.32/ 2.161

Z O.06/0.736

28.48 Y 0.31/ 2.725
2 0am310.954

X 0.2/3.446
36.01 Y OM 13.446

X 0.19/4.m
45.17 y eml64.37

X 0.34/35.451
56.97 V 0.36/3.433

Z 006 /31908

X 0.10 /6.972
71.82 y o.05/ 6372

Z 0.06/2.405
0.1 1.0 RMSIFDPB ratio 10.

214D..9313:2937 3
-20 -10 0 (docifld) 10 2.0

Course: Paved
Speed: 35 m~ph
Note: Bobtail (no trailer)
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USAARL summary of analysis
per ISO-2631* guideline on FRUN-01 Driver I
whole-body vibration (WBV)

21-SEP-93 15:29:38

1: Vehicle: ....... M915a2 truck
2: Date: .......... February 14, 1992
3: Course: ........ Paved
4: Position: ...... Driver
5: Speed: ......... 35 mph
6: Note: .......... Bobtail (no trailer)

Third-octave bands with greatest Durations of WBV exposure
weighted RMS accelerations (m/s 2) before reaching ISO limits*

X: Longitudinal Comfort Fatigue Health

(Hz) actual weighted (hours) (hours) (hours)

4.48 0.1700 0.0759 7.367 31.433 68.117
7.12 0.2000 0.0562 11.017 44.367 93.750
8.95 0.1900 0.0425 15.800 60.500 125.000
2.24 0.0400 0.0357 19.550 72.867 149.000
2.85 0.0500 0.0351 20.000 74.250 151.750

Y: Transverse Comfort Fatigue Health

(Hz) actual weighted (hours) (hours) (hours)

8.95 0.5400 0.1207 3.800 18.017 40.800
4.48 0.2200 0.0982 5.133 23.183 51.367
3.46 0.0900 0.0520 12.183 48.367 101.500
7.12 0.1800 0.0506 12.650 49.867 104.500
2.85 0.0600 0.0421 15.933 61.000 126.250

Z: Vertical Comfort Fatigue Health

(Hz) actual weighted (hours) (hours) (hours)

7.12 0.3400 0.3400 1.217 7.250 17.833
8.95 0.3200 0.2860 1.650 9.167 22.050
4.48 0.2100 0.2100 2.717 13.717 31.750
2.24 0.1700 0.1272 5.733 25.433 56.000
2.85 0.1500 0.1266 5.783 25.550 56.250

* International Standards Organization ISO 2631: Comfort ... Reduced comfort boundary
Fatigue ... Fetigue-decreased proficiency boundary
Health ... Helth nd safety exposure limit
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UUP@ I-S a-y-im-u xb- X: TIarbm RUN-01 Driver seat
P t PSdin4mm paAP dcy bmabay Y:Tml

Oft Vbom , . m i (X Z.. . Febvruay 14, 1992 MglSa2 truck

Exposur 10h OmnRBFF HE

1.02
Z OM /0.531

x G•O /0.m191
1.42 y 0.01J/0191

Z OM / 0..4o

X Oi 10.191 K:•
1.83 V G.0,o0.191

z Om0/0.396 0i :

X 0.04/0.214 .':k E ' X.: •
2.24 Y 0.04 0.214

XOm/ 0.06/0.273 " ; : ''.

2.85 y Om / o.mn ;ýý
Z 0.15/0.317 O •% I' 1 ': S

X 0.06/0.331 :S ::'.
3.46 y 0.09/0.332 ,.

Z 0.12/0.2U \X.•::
X 0.1710.429 1.

4.48 Y 0/ 0.4292 0.22 /0.268 *:•.:.&:!>:.:•& ;:• :-:.:*:.:*:*:.:*•: .:.::::-:i:?.:'.::::....... ....

Z 0.41/0.243
5.70 Y o.osi'os

2.0 0.05/026 sZ 0.05 / 0.2d .• . - - : .•:.

7.12 Y 0.13/0.601 K.1: . .'

2 GMU/ 0.26

X 0.19/0.36 .K ,
8.95 Y O.34 / 0.33 :

Z 0.32/0/300 "

X 0.061 /.00
11.39 V 0.17./ ..090D

2 0.0/0.33291 ~ xx

X 0.09 / I 2
14.24 V a /.3

Z 0.09 / 0.477 -

X 0.1311.713
17.90 Y 0.,4/1.7 3

Z 0.09 / 0.399 .•''i.

X 0.11/2.161
22.58 V o.M2/.12,6

Z 0.07/0.756

X 0.17/2.723
28.48 v 0.09/,t

Z 0.5/0.9•4

X 0.211/3.446
9 36.01 V 08 1/3.4"

z 0.0 / I.06

X 0.13 / 4..32
45.17 y o.o4/4.32

Z 0.04 1.313

X 0.1313.451
56.97 V o.6 , 5.451

Z 0.0A / 1.90
1 0.0 / 6.372

71.82 Y O.4/6.72

Z 0.04 / 2.405
0.1 1.0 RMS/FDPS ratio 10.

I . . I a a . I

-20 -10 0 (d0els) 10 20

Course: Paved
Speed: 35 mph
Note: Bobtail (no trailer)
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USA3RL sumary of analysis
per ISO-2631* guideline on RUN-03 Passenger
whole-body vibration (WBV)

21-SEP-93 15:29:38

1: Vehicle: ....... X915a2 truck
2: Date: .......... February 14, 1992
3: Course: ........ Paved
4: Position: ...... Passenger
5: Speed: ......... 55 mph
6: Note: .......... Bobtail (no trailer)

Third-octave bands with greatest Durations of WBV exposure

weighted RMS accelerations (m/s 2) before reaching ISO limits*

X: Longitudinal Comfort Fatigue Health

(Hz) actual weighted (hours) (hours) (hours)

4.48 0.3800 0.1696 2.233 11.717 27.500
2.24 0.1800 0.1607 2.433 12.550 29.300
5.70 0.3600 0.1263 3.550 17.050 38.750
7.12 0.4200 0.1180 3.933 18.550 41.867
2.85 0.1500 0.1053 4.650 21.300 47.617

Y: Transverse Comfort Fatigue Health

(Hz) actual weighted (hours) (hours) (hours)

7.12 0.5500 0.1545 2.600 13.217 30.683
8.95 0.5100 0.1140 4.133 19.333 43.500
1.83 0.0600 0.0600 10.117 41.183 87.500
1.42 0.0600 0.0600 10.117 41.183 87.500
1.02 0.0600 0.0600 10.117 41.183 87.500

2: Vertical Comfort Fatigue Health

(Hz) actual weighted (hours) (hours) (hours)

5.70 0.3000 0.3000 1.517 8.600 20.800
7.12 0.2900 0.2900 1.617 9.000 21.683
4.48 0.2700 0.2700 1.817 9.900 23.617
8.95 0.2300 0.2056 2.817 14.083 32.550
2.85 0.2300 0.1941 3.067 15.150 34.800

International Standards Organization ISO 2631: Comfort ... Reduced comfort boundary

Fatigue ... Fatigue-decreased proficiency boundary
Heatth ... Health and safety exposure Limit
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IbSF .aS&-S. .z,.. Id Y: LS1 RUN-03 Pasen seat
Kt -- I bolm • : wm

M& Vi mLM.S. wemalm (L Febnary 14,1992 IMlW2 btuck
Exposurt 10h Omn laCI FDnB IHSEL
( ' " ") k . . ... .tiI . I I = r I i VI I. . 1

x O0410.191 %m(4r$$/MXk:s

1.02 Y 0.06 0.191 :i
Z 0.06/0.532 •K~:•'i'.

1.42 Y 0=0610.191 1

, O 9 9/0..91 •1.8• Y 0.0610.191 t :... . . . ... .. >: .
Z G.20/0.396 •' ':i : .. .

X 0.1810.214 .::h:.:f:hhuUUU.::n
21.4 Y 0e06 10.214 i-: : :::.

0.25/0.35 .

X 0.15 /10.T1 . .
2.85 V 0"'.06027M

Z 0.317 !:0t% •"*•Vqc ' .

x 0.11 10, . ,
Z 0.2210.21 "-'M: " . -" -". .... ......*.

I 0.38/0.429 : ~ $~

4.48 V 0.A1/.41-9
2 0.2710.268 $X~4~'e

X 0.36/0.545 :ý: :.:: : :.:*.$.: :

5.70 Y 0.16/ 0.• s5 K:!• :M.• .:
2 0.30/0.263 &9$~

X 0.42/0.31 *:::.. :.: : `::.::
7.12 V 0..3m I•:• ':

Z 0.29/0.20

X 0.42 / O.356 *>'.: X>4:.•fl6Uglg lS I

8.95 Y 0.51 6 / \ •06
Z 0.2310300 0

X 0. 616 /1.090 z. 401--'

11.39 y 0.24 / .A'n.. .. '
z 0.22 /0.31 .

14.24 Y 0.:7/1163 _W
Z 0.13/0.477 -

X 0.18/2.713
17.90 V 0.,13/713•

z 0,09099 /0.i. .

X 0.26 /2.262

22.58 V 0.,,12,16Z 0.07/0.736

X 0.38 12.725 kVImw28.48 Y 0.43/2.72 *M
z .046 /0.9$4

X 0.4/ /3.446 3Sm
36.01 Y 0.12/3.446

z O.5 I 206

X 0./4.329 /II
45.17 V em0/4.3*=

Z OAOS II Jl$

X 0.23 .451
56.97 Y 0.12 /5.452

z 0.0A f 1.90

X 0.12 / 6.12

71.82 V 0.1216011n
Z 0.0612.405

0.1 1.0 RMS/FDPB ratio 10.
2 * 2 * tu B p I * pill•

2140" 1&3:211,430

-20 -t0 0 (decifla) 10 20

Course: Paved
Speed: 55 mph
Note: Bobtail (no trailer)
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USAARL sumiary of analysis
per ISO-2631* guideline on R RUN-03 Driver I
whole-body vibration (WBV)

21-SEP-93 15:29:36

1: Vehicle: ....... M915a2 truck
2: Date: .......... February 14, 1992
3: Course: ........ Paved
4: Position: ...... Driver
5: Speed: ......... 55 mph
6: Note: .......... Bobtail (no trailer)

Third-octave bands with greatest Durations of WBV exposure

weighted RMS accelerations (m/s 2 ) before reaching ISO limits*

X: Longitudinal Comfort Fatigue Health

(Hz) actual weighted (hours) (hours) (hours)

4.48 0.2100 0.0937 5.483 24.500 54.117
5.70 0.1800 0.0632 9.450 38.867 82.867
2.24 0.0700 0.0625 9.583 39.300 83.750
7.12 0.1900 0.0534 11.800 47.000 98.867
2.85 0.0700 0.0491 13.117 51.500 107.750

Y: Transverse Comfort Fatigue Health

(Hz) actual weighted (hours) (hours) (hours)

7.12 0.3200 0.0899 5.833 25.750 56.617
8.95 0.3100 0.0693 8.350 34.933 75.117
5.70 0.1100 0.0386 17.767 67.000 137.750
4.48 0.0800 0.0357 19.550 72.867 149.000
2.24 0.0400 0.0357 19.550 72.867 149.000

Z: Vertical Comfort Fatigue Health

(Hz) actual weighted (hours) (hours) (hours)

7.12 0.3300 0.3300 1.283 7.550 18.500
8.95 0.3000 0.2682 1.833 10.000 23.800
5.70 0.2000 0.2000 2.933 14.583 33.617
2.24 0.2500 0.1871 3.250 15.867 36.300
2.85 0.2100 0.1773 3.533 17.000 38.617

I International Standards Organization ISO 2631: Comfort ... Reduced comfort boundary
Fatigue ... Fatigue-decreased proficiency boundary
Hearth ... Hearth and safety exposure limit
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VIa a,,m-,.. Iu Y X: x; • RUN-03 Driver seat
FW - IO*m smd d 9,&UUf y b , mg Y: TmOm

MAMu& d . L... bm,.ba February 14, 1992 M915a2 ruck

Fxote 0 mRCB [FDra IIISEL

X 0.0210.191
1.02 Y G 3/0.191 :

z 0.6O.53l
X 0.03 /0.191 i: •!;•.••••..

1.42 Y o.oyx o.io .
Z .7m/ 0.450 .

1 X3 Y 0.03/ 0.191 :

Z 0.10/0.396 :. .

X 0.07100.114 :
2.2•• 0.0410214

Z 0.25 /0.3M

2.85 'y Oem .2M
Z 0.2110.317 .'. :

X X / 0.331 :
3.o4 y o0.4 /3 .Z 0.1010.208 :P :•:••••':::+::::+:•••:

X 0.21/0.429 :.. .. : .:. 1.: I::::
4.48 Y 0.0o,/0,42,9 A.11:....1 :•:.

x 0.12/0.45
5.70 Y 0.11/0.545

Z 0.00268 I: :

X 0.19/0.681 ......

7.12 y 0.32o0.1.
Z 0.33 /0263

X 0.11/0.568 .95 Y 0.31 / O.06• .::::: .•!i::••.' ........:..:•.:::::::::::::;:::::::'. ........

Z 0.30/ 0.300 *.ýX.-KK

X 0.0911.090

11.39 V o.17/ ,.0•0
Z 0.12/0.31 :

X 0.15/1.363
14.24 V 0.10 1.-363

Z 0.13/0.477 .. :..;.: :.•;:s; .

X 0.15/1.713

17.90 0.10/1o.713
Z 0.07 / 0.599

X 0.14/2.161
22.58 y 0.11,2.,161

Z 0.06/0.756

X 0.29 /2.725
28.48 Y o.19,•.f 25

Z 0.07/0.954

X 0.2513.446
36.01 V 0.09o,3.446

Z 0.0511.206

X 0.19/4_M
45.17 Y 0.05,4..-2

Z 04 /1.5iP

X 0.111 $.451

56.97 Y 0.06/5.451Z 0.04I/ .•08

X 0.12/ 6.72
71.82 Y a.06, .M

Z 0.05 / 2.405

0.1 1.0 RMSIFDP3 redo 10.
2 1 0, ' I. , I I

-20 -10 0 (deciBols) 10 20

Course: Paved
Speed: 55 mph
Note: Bobtail (no trailer)
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USAARL summary of analysis
per ISO-2631* guideline on RUM-04 Passenger
whole-body vibration (WBV)

21-SEP-93 15:29:36

1: Vehicle: .........M915a2 truck
2: Date: .......... February 14, 1992
3: Course:........ Paved
4: Position: ...... Passenger
5: Speed:......... 45 mph
6: Note: ......... Bobtail (no trailer)

Third-octave bands with greatest Durations of WBV exposure

weighted RMS accelerations (m/s 2 ) before reaching ISO limits*

X: Longitudinal Comfort Fatigue Health

(Hz) actual weighted (hours) (hours) (hours)

5.70 0.8100 0.2842 0.867 5.833 14.650
2.24 0.1700 0.1518 2.667 13.500 31.367
4.48 0.2800 0.1250 3.600 17.250 39.183
7.12 0.3500 0.0983 5.133 23.117 51.367
2.85 0.1400 0.0982 5.133 23.183 51.367

Y: Transverse Comfort Fatigue Health

(Hz) actual weighted (hours) (hours) (hours)

8.95 0.5600 0.1251 3.600 17.250 39.117
5.70 0.2800 0.0982 5.133 23.183 51.367
3.46 0.1100 0.0636 9.367 38.550 82.250
7.12 0.2100 0.0590 10.333 42.000 89.000

11.39 0.3200 0.0562 11.017 44.367 93.750

Z: Vertical Comfort Fatigue Health

(Hz) actual weighted (hours) (hours) (hours)

5.70 0.5800 0.5800 0.367 3.350 8.967
7.12 0.2500 0.2500 2.067 10.967 25.867
8.95 0.2700 0.2413 2.183 11.467 27.000
2.85 0.1900 0.1604 4.100 19.217 43.250
4.48 0.1600 0.1600 4.117 19.267 43.367

International Standards Organization ISO 2631: Comfort ... Reduced comfort boundary
Fatigue ... Fatigue-decreased proficiency boundary
Health ... Health and safety exposure Limit
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M PW " -- -" q Y: RUN-04 Pssenger seat
F~ilk ~l, l,•pml, hma Viy Y: Tmtml

am Idm mam bmwAm
RfLt V 3mmi s I.m % Febmuary 14,192 M915.a2 trck

Z 0".030.3

x em 1 0.191j ~~1.42 v *Ms'1o.192 *t2*/,'
Z 0.0/0.450 ~~~
X 0.09 /0.191 : •-Ak:: \. *.\$:-'::h;UIU:fh

1.83 y 0.0 / 0 191
Z 0.09 / 0.396

X 0.17/0.214 . .

S2.24 0.04 / 0.214
Z 0.21/0.3•5 t ' . >X 0.14 10.273 i:.::'i•i: '-.•::i:i:iii:i~•• ::ii•ii•

2.85 Y 0.07 / 027
Z 0.19/0.317 ': ' / .A ' - .

X 0.15/0.33"1 :%•:'•:: uuu
3.46 y 0.i / 0.331 *" -' ' :::-: -

Z 0.2 / 0.2"8 .

X 02 / 0.429 .. ... : .

4.48 Y 0.10/0.429 . A:: '
Z 0.16/0.268 *>• •3/:.: *& -N' >.IUISSSI:U:UU:U

X 0.81/ 0.545 :•::: : :?: : .. ::""'

3.70 Y 0.23/ 0.545 : :u.
Z 0.58/0.26 :

X 0.35 1 0.6 :
7.12 Y 0.21/0.2 * a,

z 0.25/0"6

X 0.40/0856 -:
8.95 V 0.56/085

Z 0.27 / 0.300

X 0.3 / 2.00
11.39 v 0.32o/ 2090

Z 0.12/0.3821 ::: '.:..:::: &. :

X 0.16/1.36314.24 y 0.,s 1 .1 -16

Z 0.11 0.477

X 0.29/21723
17.90 V 0.16/,713

2 0.1010.599

1 0.2/22.62
Y 0.27/2 2 16 "
Z 0AS / 0.756

X 0.24 / 2.72M
28.48 V 0.27 /2I=

Z 0.0610.954

X 0.32 3.446
36.01 V 0.13 3.446

z omIIss

X 0.22/4.322
45.17 V 0.0,,.4.,

z 0.m / I.313

X 0.15/••45256.97 y .•MS 45
2 OAS /l1.9

X 0.11 16.87271.82 Y 0.o7, 6.m
z 0.06 / 2.405

0.1 1.0 RMSIFDPB ratio 10.
M4W ISU r. -- r- I I m

-20 10 0 o (ecife) 10 20

Course: Paved
Speed: 45 mph
Note: Bobtail (no trailer)
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USAARL summary of analysis
per 1SO-2631* guideline on RUN-04 Driver
whole-body vibration (WBV)

21-SEP-93 15:29:38

1: Vehicle: ....... X915a2 truck
2: Date: .......... February 14, 1992
3: Course: ........ Paved
4: Position: ...... Driver
5: Speed: ......... 45 mph
6: Note: .......... Bobtail (no trailer)

Third-octave bands with greatest Durations of WBV exposure

weighted RMS accelerations (m/s 2 ) before reaching ISO limits*

X: Longitudinal Comfort Fatigue Health

(Hz) actual weighted (hours) (hours) (hours)

5.70 0.4000 0.1404 3.017 14.933 34.367
2.24 0.0700 0.0625 9.583 39.300 83.750
7.12 0.2000 0.0562 11.017 44.367 93.750
4.48 0.1200 0.0536 11.717 46.750 98.500
3.46 0.0900 0.0520 12.183 48.367 101.500

Y: Transverse Comfort Fatigue Health

(Hz) actual weighted (hours) (hours) (hours)

8.95 0.4000 0.0894 5.867 25.933 57.000
5.70 0.1800 0.0632 9.450 38.867 82.867

11.39 0.2300 0.0404 16.800 63.867 131.750
7.12 0.1400 0.0393 17.367 65.750 135.250
2.85 0.0500 0.0351 20.000 74.250 151.750

Z: Vertical Comfort Fatigue Health

(Hz) actual weighted (hours) (hours) (hours)

5.70 0.3900 0.3900 0.900 6.000 15.017
7.12 0.3000 0.3000 1.517 8.600 20.800
8.95 0.3000 0.2682 1.833 10.000 23.800
2.85 0.1800 0.1519 4.433 20.550 46.000
2.24 0.2000 0.1497 4.533 20.933 46.750

International Standards Organization ISO 2631: Comfort ... Reduced comfort boundary
Fatigue ... Fatigue-decreased proficiency boundary

Health ... Health and safety exposure limit
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,M flkwa-- .w- .p Y: l RUN-04 Driver seatlUtPal~km•n PNIkY hIym Y: Ternw

nIk FAhwW mmon - L Veo7.
mak vtsm.Mu.S.i arnba hm1. Ferwuary 14, 1992 M915a2 uv&

Exposui 10h Om Bu' maFB IH

(HZ) MS IFTiB'

X 0.0210.191 X.1.02 V 0.0310.191
Z 0.04/0..31

x 0.01 0.191 .'••

1.42 y om/o.1:Ia V
Z 0.06/0.450 .-t-*

X 0.04/0.191 '& .& ..%.:::1.83 Y 0.02/0.1912 0.0/0.396 •.:..:-•••i -!":

X 0.07 /0.214 A' : :
92.24 Y 0.03/ 0.14

Z 0.30/0.3 G a

2 0.07/0.273 ý V
2.85 Y 0.05 /o.73

z 0.12/0.317 .,
X 0.09/0.331 ..

3.46 0.06 /0.331
Z 0.07 / 0.21

X 0.12 /0.429 :4.48 Y 0.06 to 0.4"29 M*.W2I,3X.%+.

Z 0.10 /0.263 .

X 0.40 / 0.545 :

5.70 Y 0.183 o.54e .
Z 0.39/0.268 ::j.Z:..:k '

X 010/0.,31 -:' - . . ::

7.12 Y 0.14/0.61 M.: •'. a.I
z 0.3010.'9 ..

X 0.21 to0.&56 **.".•. VMM:%W •i.,=P-

8.95 V 0.4/0t .256 M
2 0.30 /0.300

X 0.12/1.090 *

11.39 Y 0.23/1.090 *..'.,-
Z 0.15 / 0.381 .

X 0.12/1.363
14.24 v 0.0/1. 3W

Z 0.10 / 0.477 7 . $? i% -'

X 0.16/1.713
17.90 V 0.0o/*13

z 0.00 /0.599 •.+i.:

X 0.2112.161
22.58 v 0.,19,2.61

Z 0.0910.756 .K8.*

X 0.20/7-725
28.48 Y o.,2,:.7

2 0.06/0.954

X 0.30/3.446
36.01 Y 0.15 ,3.446

Z 0.05/ 1.106

X 0.15 f 4.322
45.17 Y o0.,4/322

Z 0.04/1.513

X 0.10/5.451
56.97 Y GAS , 5.45,

z 0.0411.0/
X 0.06 / 6.372

71.82 V 0.m/ 6.3

Z 0.05/2.405

0.1 1.0 RMS/FDPB ratio 10.
I m I I I J .1 , , I t j i g

2142EP-915:29-3

-20 -10 0 (di•Be) 10 20

Course: Paved
Speed: 45 mph
Note: Bobtail (no trailer)
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USWML summary of analysis
per ISO-2631* guideline on RUN-05 Passenger
whole-body vibration (WBV)

21-SEP-93 15:29:39

1: Vehicle: ....... M915a2 truck
2: Date: .......... February 14, 1992
3: Course: ........ Secondary a
4: Position: ...... Passenger
5: Speed: ......... 15 mph
6: Note: .......... Bobtail (no trailer)

Third-octave bands with greatest Durations of WBV exposure

weighted RMS accelerations (m/s 2) before reaching ISO limits*

X: Longitudinal Comfort Fatigue Health

(Hz) actual weighted (h..,urs) (hours) (hours)

4.48 0.8100 0.3616 0.517 4.117 10.750
2.24 0.1600 0.1429 2.933 14.583 33.617
5.70 0.3800 0.1333 3.267 15.933 36.433
1.83 0.1200 0.1200 3.833 18.150 41.050
7.12 0.4100 0.1152 4.067 19.083 43.000

Y: Transverse Comfort Fatigue Health

(Hz) actual weighted (hours) (hours) (hours)

7.12 0.5800 0.1629 2.383 12.333 28.867
8.95 0.7000 0.1564 2.550 13.000 30.250
3.46 0.2400 0.1387 3.067 15.150 34.800
4.48 0.3100 0.1384 3.083 15.183 34.867
1.83 0.1200 0.1200 3.833 18.150 41.050

Z: Vertical Comfort Fatigue Health

(Hz) actual weighted (hours) (hours) (hours)

4.48 0.4600 0.4600 0.633 4.733 12.183
5.70 0.2200 0.2200 2.533 12.933 30.117
7.12 0.2100 0.2100 2.717 13.717 31.750
2.24 0.2800 0.2095 2.733 13.750 31.867
2.85 0.2100 0.1773 3.533 17.000 38.617

I Internstionat Standards Organization ISO 2631: Comfort ... Reduced comfort boundary

Fatigue ... FatIgue-decressed proficfancy boundary
Health ... HNetth and safety exposure limit
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I.s M..hms--a•,.,---A X: L RUNf-OS Paenger seat
n 0 do m t - . a I T ý -

mmak w..-. us. .mw , .L" Febmrmu 14,1992 IM915.2 truck

Expemrc 10h Own RBý HEM •M IF L -+I" , . . ' . , ',. . . . " """",, I ....,
X am 10.291

1.02 Y 0.07 '0.191

S0" / 0.191

1.42 Y W.l210.oil , - ...... ___-

X 0.02/0.3t

X 0.16/0.21"

2.24 V o.o,,o.214 mm .+ .....
X 0.3"0".Y 0.0/,0:271

2.85 Y om/o.M __+ _-___
Z 0.21 /0.317

1 0.14/0331
3.46 v o.24/033, .

I 0.81/0.42= .E N"":M

4.48 v o.31,/o_+ 
_ _ ---

_ 
-

z 0.3/10.445 &%tK t*

5.70 Y o.ious XX..A.M..•:
5. Z 0.25 10.54 __ _ _ __ _ _ __ _ _

X 0.41/0.633 .. .? ', . . .
7.12 Y o.8/0.soe I"- _-

0 .2 1 /0 .2• I ":'4' " : ' ..... . . .. .. .. .. ..

X 0.35t 0.8.56 SE•4' $E•. S&..:.... :• ... -:• IlM

3.95 Y 0.20 / 0.1M56z 0.1610.3W0 •,• . .

X 0.21 '1.090 2 .
11.39 Y o.22,, .Io *

X 0." /363.

14.24 Y 0.3,,136Z 0OA9 / 0.47.7 : •

X 0.34/1.733 .. '""E +.

17.90 Y 0.221/.713 kam
Z 0.0710.539

X 0.3212.161 a..' SESE

22.58 Y 0.17/2.161
Z 0AS / 0.756

X 0.42/2.721
28.48 Y 0.16 / 2.725

z 0.05 / 0.954

X 0.47/3.446 IE*:
S36.01 Y 0.10/3M.

Z 0AS5/1.206

X 0.331432m
45.17 Y O.M/4.4M

Z 0AS / I,.13

X 0.45515.451

56.97 V o.33s5.453
z 0.06 /1.90
X 0.11/6.072

71.82 V o.m, 6/7
Z 0.0612.40

0.1 1.0 RMS/FDF' ratio 10.
S15• 3 I ' z • ' I ' I I ' , , • • I * *..l * I p 1 ' '1

-20 -10 0 (doimol) 10 20

Course: Secondary a
Speed: 15 mph
Note: Bobtail (no trailer)
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U8A3RL swmmary of analysis
per IS0-2631* guideline on |RU-05 Driver
whole-body vibration (WBV)

21-SEP-93 15:29:39

1: Vehicle: ........ )191Sa2 truck
2: Date: ...... February 14, 1992
3: Course:r.... Secondary a
4: Position:....... Driver
5: Speed: ........ 15 mph
6: Note: .......... Bobtail (no trailer)

Third-octave bands with greatest Durations of WBV exposure
weighted RMS accelerations (m/s 2) before reaching ISO limits*

X: Longitudinal Comfort Fatigue Health

(Hz) actual weighted (hours) (hours) (hours)

4.48 0.4400 0.1964 1.767 9.650 23.117
5.70 0.2000 0.0702 8.200 34.433 74.117
7.12 0.2200 0.0618 9.717 39.800 84.750
3.46 0.1000 0.0578 10.617 42.933 91.000
2.24 0.0600 0.0536 11.717 46.750 98.500

Y: Transverse Comfort Fatigue Health

(Hz) actual weighted (hours) (hours) (hours)

4.48 0.3000 0.1339 3.250 15.833 36.250
8.95 0.4300 0.0961 5.300 23.800 52.617
7.12 0.3300 0.0927 5.583 24.833 54.750
1.83 0.0800 0.0800 6.850 29.550 64.367
3.46 0.1300 0.0751 7.467 31.800 68.867

Z: Vertical Comfort Fatigue Health

(Hz) actual weighted (hours) (hours) (hours)

4.48 0.3700 0.3700 1.OSO 6.450 16.050
7.12 0.2200 0.2200 2.533 12.933 30.117
5.70 0.2000 0.2000 2.933 14.583 33.617
2.24 0.2400 0.1796 3.467 16.717 38.050
8.95 0.1700 0.1520 4.433 20.550 46.000

I international Standards Organization ISO 2631: Comfort ... Reduced comfort boundery
Fatigue ... Fatigue-dmcromead proficiency boundary
Heatth ... HeaLth and safety exposure Limit

32



ra ab-- I..-., ': 'uom RUN-O5 Driver seat
AM-lam, s Pd ImJ V: T*

am U.34. embalm b*t Z..Vag" Febnmry 14, IM M915Z2 buck
Xxpnut h :•lIFb haS I

1 0.0t/0.391

1.0 2 Y 0.04/0.191 .. '• >:T:
Z 0,03/0.531

X 0.0210.191
1.42 Y 0.0710.1191

z 010.00.a

1 0.04/0.191

X 0.0w / 0.2 "4 -
2.24 Y 0.06 /0.24 ••C '" &*

Z 0.24/0.273

x ew I ors
2.85 Y OM o o.273

Z 0.17/0.317

3.46 Y no,3/oarn ý". . . . .
Z 0.11 /0.2"5 '. . -

X 0.44/0.429

4.48 v oi /0o.0,
Z 0.37/0.2M ----------

X 0.20/0.S555.70 Y 0.43• -• . "

2 0,17 0.0 t 0. I ... . i ...............

z 0.11I/1.09

X O.V / 0.681 rW'.M . ý
7.12 Y 0.3310.61 *&"48*SS2*

I 0.36/lie6 W.*.*• • .......

1 O.y 10.2.

2 0.3I/0..f-

1 0.191 713 gO

11.39 V 0.14,, .7

2 0.17/0.391

X 0.17/16W1
14.24 V 1 o4/,,

Z 0.1110.477

x o. 13.z
17.0 0 o7/.,13

Z 0.07 /1.25

X 0.17;2/.16
22.08 Y 0.04 1.46:

Z 0.0/6 l0.6

X 0.5/43725
28.48 Y o.o/4.72

z 00 / 0.954

X 0.213/.446
36.01 V 0.0,35.453

X 0.05/1.904

4S.17 V O.,4.3mZ 0.0411.513

X 0.01/2.405

S69 Y.0M / 5.451

71.92 Y A o, 6.v
Z GAS. 12I.45

0.1 1.0 RMS/FDPB ratio 10.
2 14I" 1 I I I I I . I I I Ia I

-20 -10 0 (deciflhs) 10 20

Course: Secondary a
Speed: 15 mph
Note: Bobtail (no trailer)
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US3AL sumary of analysis
per ISO-2631* guideline on I RUY'OS Passenger
whole-body vibration (WBV)

21-SEP-93 15:29:39

1: Vehicle: ...... X915a2 truck
2: Date: .......... February 14, 1992
3: Course: ........ Secondary a
4: Position: ...... Passenger
5: Speed: ......... 20 mph
6: Note: .......... Bobtail (no trailer)

iS

Third-octave bands with greatest Durations of WBV exposure
weighted RMS accelerations (m/s 2) before reaching ISO limits*

X: Longitudinal Comfort Fatigue Health

(Hz) actual weighted (hours) (hours) (hours)

2.24 0.2900 0.2589 1.083 6.633 16.467
4.48 0.4600 0.2054 1.631 9.117 21.900
5.70 0.4800 0.1684 2.267 11.833 27.750
2.85 0.2200 0.1544 2.600 13.217 30.750
7.12 0.4400 0.1236 3.667 17.500 39.750

Y: Transverse Comfort Fatigue Health

(Hz) actual weighted (hours) (hours) (hours)

7.12 0.7400 0.2079 1.600 8.967 21.583
2.24 0.2200 0.1964 1.767 9.650 23.117
8.95 0.8600 0.1922 1.817 9.933 23.717
5.70 0.4200 0.1474 2.800 14.017 32.433
2.85 0.1700 0.1193 3.867 18.300 41.367

Z: Vertical Comfort Fatigue Health

(Hz) actual weighted (hours) (hours) (hours)

7.12 0.2500 0.2500 2.067 10.967 25.867
2.24 0.2900 0.2170 2.583 13.150 30.617
4.48 0.2100 0.2100 2.717 13.717 31.750 0
2.85 0.2400 0.2026 2.883 14.367 33.117
5.70 0.1900 0.1900 3.183 15.583 35.683

International Standards Organization ISO 2631: Comfort ... Reduced comfort boundary
Fatigue ... Fatigue-decreased proficiency boundary
HeaLth ... Heatth and safety exposure limit
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S II~i Moft ad ambW mpý Ukik X: TmgWJMM flP-dtay min06W IbWU Y: Ttm RUN-06 Pauenger seat
RMAL Vt~maLRM.ta smbakim~ L Febmry 14,19 IM4915.2 truck

Exposue: 10h Own mC" D

(HZ•) arS I mms ,' I ' . .I , . .

X 0.03/0.191 .• /+S."k
1.02 Y 0.05/0.191

Z 0.04 /0.31

X 0.05/0.191 .

1.42 Y 0.0 /0.191 g •6t8sI

2 0.010.4.5
2 0.29/0.331 0-1m1.83 y o.o o0.191

Z 0.12/ ;0.214 K+•' . .: • . " ... .. .. .

x o.• ; 0.29 ..0....&2.8U 0.27 20.273 4
z 0.24 / 0.317 + . .

X 0.09 / 0.331 M M+ M R

3.46 T .16/ 0.33/ 1
Z 0 .1530. IN

X 0.46/ 0.429 . $.. .. . . . . . .

4.48 v 0.29 / 0.429 •................NU.hUI
Z 0.2•3 0.26 . .- - ._______.. .

5.70 V 0.42/0•o.4s

K 0.44 / 0.62 .a&•-$+3:$$S$'/$S&

7.12 V 0.74/0.32 "": .... ..
2 0.1110.20 S~$ __

X 0.3 56 / ,O.&M.''S*k*338S*W.tmono1m8.95 Y 0.o6/0.336 ...
Z 0.20 10.300 0 "<3'.W _'__.

X 0.291109D . . . "
11.39 o.32;,.090

Z GOA 10.381 M$$'t3". .'

X 0.12 / 1.3.3 $,NM14.2A Y+ 0. 1, "I.0
Z o.O1 / 0.477 09MO

x 0:2,1/1.71.3.•
17.90 Y 0.1412.713

Z 0.06/ 0.99

X 0.22/ 2.161

22.58 V 0.13/2.161
Z 0.061 0.756

X 0.27 2.*725

28.48 V 0.11, 2.72
Z 0.0w / 0.954

X 0.3713.446

36.01 Y a.0913.426
K 0.2o / 3.436

x o 4.3245.17 Y o, '4,14. =
z Ox f I.$I$

X 0.21 /5..451

56.97 V 0 .07/,.43
Z 0.06/1.90

X 0.13/6.t7271.82 Y 0.06/6.37

Z 0.0612.403
0.1 1.0 RMS/FDPB atiro 10.

I p . I * ... l, I I I 2 , p ail
214D.9313:2939 1''''*1'*'u1'*''i T'.*'I ''

-20 -10 0 (dewiteb) 10 20

Course: Secondary a
Speed: 20 mph
Note: Bobtail (no trailer)
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UIAML summary of analysis
per ISO-2631* guideline on FRM-OS Driver I
whole-body vibration (WBV)

21-SEP-93 15:29:39

1: Vehicle: ......... N91Sa2 truck
2: Date: .... February 14, 1992
3: Course: .. Secondary a
4: Position:..... Driver
5: Speed:......... 20 mph
6: Note: ......... Bobtail (no trailer)

Third-octave bands with greatest Durations of WBV exposure

weighted RMS accelerations (m/s 2) before reaching ISO limits*

X: Longitudinal Comfort Fatigue Health

(Hz) actual weighted (hours) (hours) (hours)

4.48 0.2700 0.1205 3.800 18.050 40.867
5.70 0.2400 0.0842 6.383 27.800 60.867
7.12 0.2700 0.0758 7.383 31.433 68.117
2.24 0.0800 0.0714 8.000 33.750 72.750
2.85 0.0700 0.0491 13.117 51.500 107.750

Y: Transverse Comfort Fatigue Health

(Hz) actual weighted (hours) (hours) (hours)

2.24 0.1500 0.1339 3.250 15.833 36.250
7.12 0.4400 0.1236 3.667 17.500 39.750
8.95 0.5200 0.1162 4.017 18.867 42.617
5.70 0.2800 0.0982 5.133 23.183 51.367
2.85 0.1100 0.0772 7.200 30.800 66.867

2: Vertical Comfort Fatigue Health

(Hz) actual weighted (hours) (hours) (hours)

7.12 0.2800 0.2800 1.700 9.433 22.617
5.70 0.2400 0.2400 2.200 11.550 27.183
4.48 0.2300 0.2300 2.350 12.217 28.550
2.24 0.2900 0.2170 2.583 13.150 30.617
2.85 0.2400 0.2026 2.883 14.367 33.117

* Internetlione Standards Organization ISO 2631: Comfort ... Reduced comfort boundary
Fatigue ... Fatigue-decrease proficiency boundary
Neatth ... HeLth and safety exposure timit
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Pma i.mw 6.1 %" I• -: T RUN-06 Driver seat
lif:Amkmd mu i1Sslly • V Y: l

tn wR.M.3 m Ls• WO Febnary 14,1992 MIMS2 truk
E npow :Ih Oin

(Hz)~~~~ .smm .'" .. I ........... '' ..~L

X 0.02/0.191 .

1.02 Y 0.3/0.19 0M4",:
Z 0.0I 0.531

X 0.03/0.191
1.83 Y 0.07/0.393

2 0.33101.39
x 0"l 10.214 "• .

02.24 0.1$8/0.214 " .

2.84 V o., 2no.", 2 .. ... .. . .
Z 0.24/0.317x 0.0.7 / 0.2":.,•J 

t

3.46 v 0.09 /oarM ,
z 0.11 /io.in -'ý.....

X 0.27/0.4 .9

4.48 V 0.17/0.429 . ':t•. $z . __-___i

Z 0.2410.54.5 +.:*. :.5.70 V o.33/0~.54 *as .+ +-+'.ss..ss&...umuuumm

X 0.27 o0.6,1 W ........ .........-.
7.12 Y o.44,1o.63 j$. $-- 0,....

S0.23/O.26 &++++++++++• • : " .,. -- "_'____r..... -

K 0.21 /0.2a56

8.95 V 0:52/O.3om •8 •WcJ . '?J.8-S.....
Z 0.2D 0. -.

X 0.131/.09011.39 Y o.2o,,moo X ý..'mmm
z 0.10 /0 11 0.*3-i81.

x 0.15/3.363 &Ei
14.24 v o..9 / 1Z 0.090.7 / A tx1ý

X 0.14 71.13
17.90 Y 0.32,.7•3

Z 0.06/10.3S

X 0.1332.3 63
22.58 V 0.,4/2.363

Z 0.06/0.756

X 0.20/2.725
28.48 Y 0.00/2.725

2 0.0510.954

X 0.22/ 3.446
36.01 Y 0.07 / 3.446

2 0.05/333.6

X 0.17/4.322
45.17 V 0.00/4.322

Z 0.04/1.513

X 0.0915.451

Z. 0.04,11.909

71.82 Y 0.oi.u,.s
2. 0.05/2.40.5

0.1 1.0 RMS/FDPB raio 10.

-20 -to 0 (decib,-) to 20

Course: Secondary a
Speed: 20 mph
Note: Bobtail (no trailer)
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U8AARL summary of analysis
per ISO-2631* guideline on IRU-07 Passenger
whole-body vibration (WBV)

21-SEP-93 15:29:39

1: Vehicle: ....... M91Sa2 truck
2: Date:........... February 14, 1992
3: Course: ........ Secondary a
4: Position: ...... Passenger
5: Speed: ......... 25 mph
6: Note: .......... Bobtail (no trailer)

Third-octave bands with greatest Durations of WBV exposure

weighted RMS accelerations (m/s 2 ) before reaching ISO limits*

Z: Longitudinal Comfort Fatigue Health

(Hz) actual weighted (hours) (hours) (hours)

2.24 0.2600 0.2321 1.317 7.717 18.867
4.48 0.5000 0.2232 1.417 8.133 19.800
1.83 0.1700 0.1700 2.233 11.683 27.433
7.12 0.5900 0.1657 2.317 12.083 28.250
2.85 0.2100 0.1474 2.800 14.017 32.433

Y: Transverse Comfort Fatigue Health

(Hz) actual weighted (hours) (hours) (hours)

7.12 1.3000 0.3652 0.517 4.050 10.617
8.95 1.3100 0.2927 0.817 5.583 14.117
2.24 0.2200 0.1964 1.767 9.650 23.117
2.85 0.2300 0.1614 2.417 12.500 29.183
5.70 0.4400 0.1544 2.600 13.217 30.750

Z: Vertical Comfort Fatigue Health

(Hz) actual weighted (hours) (hours) (hours)

7.12 0.3100 0.3100 1.433 8.217 20.000
8.95 0.2900 0.2592 1.933 10.433 24.800
2.85 0.3000 0.2532 2.017 10.767 25.500
4.48 0.2200 0.2200 2.533 12.933 30.117
3.46 0.2200 0.2046 2.833 14.183 32.750

I internationat Standards Organization ISO 2631: Comfort ... Reduced comfort boundary
Fatigue ... Fatigue-decressed proficiency boundary
HNetth ... Heath and safety exposure timit
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Lm fPl-aah-mayPm m-X I RUN-07 Pauenger seat
PAM t* " - I -Nw
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X 0.14/0.14'
2.46 Y 0.221/0.214 I

2 0.3/210.m _/. . ...

Z *.0 / 0.3317 . _ .__ ..._,,_,_,

X 0.13108-3
3.46 Y 0.21 10.33+ --N.

Z 8.22 1 O.M-.• -

2 0.31 /OCA

4.48 Y o-m/o.4v mnmammm*
Z 0.22 / 0.20 *NAMM

2.70 Y 0.44/0 .543 . - ". " "_-_

113 x o.5 oan its:: ::::7:::+:;::

Z 0 /. 16 1 OSt.iWN

22.58 / 0/.161:

7.1 2 Y 1.3/o ..11 ---

z 0 .31,0.=.

x 0.40/3.46 i'%, .
83.0 Y 0.31/3.M

2 0.291/ 433

11.39 Y ol.M~l
Z 0.13 I0/

14.24 Y 0.17/ 1-W 9m

X 0.27 / 1.1317."0 Y 0.21 / 1 .713 no':

z OM/riW go
2 0.023/6.872

X 0.30/1 " P56
22.58 .Y0 01012. 

r 1
Z 0.07"/ 0.7M•

X 0..112.725 M

28.48 Y 0.1712.7*5
7z 0.061I0.g54

X O.4O 13.446 i8 .

-36.01 Y a .1O12.40

X 0.41 / 445.17 Y o"104m
z 0,0611,13

C sx o0e d / SAS5.6.97 YOlS.+
X 0.10 1 •LOW

71.82 v owo,cm
Z 0.062.405

0.1 1.0 RMS/IFDPB ratio I0.
21-11M I••.•I I I . I . n , - L

-20 -10 0 (dwillek) to 20

Course: Secondary a

Speed: 25 mph
Note: Bobtail (no trailer)
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USAAL summary of analysis
per ISO-2631* guideline on RUN-07 Driver
whole-body vibration (WBV)

21-SEP-93 15:29:40

1: Vehicle: ....... X915a2 truck
2: Date: .......... February 14, 1992
3: Course: ........ Secondary 4
4: Position: ...... Driver
5: Speed: ......... 25 mph
6: Note: .......... Bobtail (no trailer)

Third-octave bands with greatest Durations of WBV exposure
weighted RMS accelerations (m/s 2) before reaching ISO limits*

X: Longitudinal Comfort Fatigue Health

(Hz) actual weighted (hours) (hours) (hours)

4.48 0.3000 0.1339 3.250 15.833 36.250
7.12 0.3900 0.1096 4.383 20.300 45.500
2.24 0.0900 0.0804 6.817 29.433 64.000
5.70 0.2200 0.0772 7.200 30.800 66.867
2.85 0.0800 0.0561 11.050 44.367 93.750

Y: Transverse Comfort Fatigue Health

(Hz) actual weighted (hours) (hours) (hours)

7.12 0.7800 0.2191 1.467 6.350 20.250
8.95 0.7700 0.1721 2.183 11.500 27.050
2.24 0.1700 0.1518 2.667 13.500 31.367
1.83 0.1100 0.1100 4.350 20.183 45.250
2.85 0.1400 0.0982 5.133 23.183 51.367

Z: Vertical Comfort Fatigue Health

(Hz) actual weighted (hours) (hours) (hours)

7.12 0.3700 0.3700 1.050 6.450 16.050
8.95 0.2700 0.2413 2.183 11.467 27.000
4.48 0.2300 0.2300 2.350 12.217 28.550
2.85 0.2500 0.2110 2.700 13.617 31.617
5.70 0.1900 0.1900 3.183 15.583 35.683

* International Standards organization ISO 2631: Comfort ... Reduced comfort boundary
Fatigue ... Fatigue-decreased proficiency boundary

Heatth ... NHeaLth and safety eposure Limit
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USAARL summary of analysis
per ISO-2631* guideline on I R -08 Passenger
whole-body vibration (WBV)

21-SEP-93 15:29:40

1: Vehicle:....... X91Sa2 truck
2: Date:.......... February 14j, 1992
3: Course: ...... Cross country #1
4: Position:... Passenger
5: Speed: ...... 8 mph
6: Note: .......... Bobtail (no trailer)

Third-octave bands with greatest Durations of WBV exposure

weighted RmS accelerations (m/s 2) before reaching ISO limits*

X: Longitudinal Comfort Fatigue Health

(Hz) actual weighted (hours) (hours) (hours)

4.48 1.0200 0.4554 0.263 2.900 7.900
2.24 0.2400 0.2143 1.517 8.600 20.800
1.83 0.1700 0.1700 2.233 11.683 27.433
2.85 0.220. 0.1544 2.600 13.217 30.750
3.46 0.2600 0.1503 2.717 13.683 31.683

Y: Transverse Comfort Fatigue Health

(Hz) actual weighted (hours) (hours) (hours)

2.24 0.2500 0.2232 1.417 6.133 19.800
2.85 0.3000 0.2105 1.567 8.800 21.250
3.46 0.2900 0.1676 2.283 11.900 27.933
1.83 0.1600 0.1600 2.450 12.617 29.500
1.42 0.1500 0.1500 2.717 13.717 31.750

Z: Vertical Comfort Fatigue Health

(Hz) actual weighted (hours) (hours) (hours)

4.48 0.3700 0.3700 1.050 6.450 16.050
2.24 0.2500 0.1871 3.250 15.867 36.300
2.85 0.1700 0.1435 4.833 22.000 49.000
5.70 0.1400 0.1400 5.000 22.683 50.367
1.83 0.2000 0.1353 5.250 23.617 52.367

' International Standards Organization ISO 2631: Comfort ... Reduced comfort bosndary
Fatigue ... Fatigue-decreased proficiency boundary

Health ... Hetth and safety exposure tiit
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USIARL summary of analysis
per ISO-2631* guideline on RUN-08 Driver
whole-body vibration (WBV)

21-SEP-93 15:29:40

1: Vehicle: ....... X915a2 truck
2: Date: .......... February 14, 1992
3: Course: ........ Cross country #1
4: Position: ...... Driver
5: Speed: ......... 8 mph
6: Note: .......... Bobtail (no trailer)

Third-octave bands with greatest Durations of WBV exposure

weighted RMS accelerations (m/s 2) before reaching ISO limits*

X: Longitudinal Comfort Fatigue Health

(Hz) actual weighted (hours) (hours) (hours)

4.48 0.6300 0.2813 0.883 5.917 14.833
2.24 0.1400 0.1250 3.600 17.250 39.183
2.85 0.1300 0.0912 5.700 25.300 55.750
5.70 0.2500 0.0877 6.033 26.500 58.250
1.83 0.0800 0.0800 6.850 29.550 64.367

Y: Transverse Comfort Fatigue Health

(Hz) actual weighted (hours) (hours) (hours)

2.24 0.1400 0.1250 3.600 17.250 39.183
4.48 0.2700 0.1205 3.800 18.050 40.867
1.83 0.1200 0.1200 3.833 18.150 41.050
2.85 0.1600 0.1123 4.217 19.683 44.250
1.42 0.1100 0.1100 4.350 20.183 45.250

Z: Vertical Comfort Fatigue Health

(Hz) actual weighted (hours) (hours) (hours)

4.48 0.5400 0.5400 0.500 3.733 9.867
5.70 0.2300 0.2300 2.350 12.217 28.550
2.24 0.2800 0.2095 2.733 13.750 31.867
2.85 0.2200 0.1857 3.283 16.017 36.617
7.12 0.1800 0.1800 3.450 16.650 38.000

* International Standards Organization ISO 2631: Comfort ... Reduced comfort boundary
Fatigue ... Fatigue-decreased proficiency boundary

Nealth ... NHeath and safety expoeure Limit
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U8AARL summary of analysis
per ISO-2631* guideline on FRUN-09 Passenger
whole-body vibration (WBV)

21-SEP-93 15:29:40

1: Vehicle: ....... X915a2 truck
2: Date: .......... February 14, 1992
3: Course: ........ Cross country #1
4: Position: ...... Passenger
5: Speed: ......... 10 mph
6: Note: .......... Bobtail (no trailer)

Third-octave bands with greatest Durations of WBV exposure

weighted RMS accelerations (m/s 2 ) before reaching ISO limits*

X: Longitudinal Comfort Fatigue Health

(Hz) actual weighted (hours) (hours) (hours)

4.48 0.9000 0.4018 0.417 3.517 9.350
5.70 0.7500 0.2632 1.050 6.483 16.150
2.24 0.2200 0.1964 1.767 9.650 23.117
3.46 0.2900 0.1676 2.283 11.900 27.933
2.85 0.2000 0.1404 3.017 14.933 34.367

Y: Transverse Comfort Fatigue Health

(Hz) actual weighted (hours) (hours) (hours)

3.46 0.3600 0.2081 1.600 8.933 21.550
2.24 0.2200 0.1964 1.767 9.650 23.117
2.85 0.2600 0.1825 1.983 10.650 25.250
1.42 0.1700 0.1700 2.233 11.683 27.433
4.48 0.3700 0.1652 2.333 12.117 28.367

Z: Vertical Comfort Fatigue Health

(Hz) actual weighted (hours) (hours) (hours)

4.48 0.2800 0.2800 1.700 9.433 22.617
5.70 0.2400 0.2400 2.200 11.550 27.183
7.12 0.1600 0.1600 4.117 19.267 43.367
2.24 0.2000 0.1497 4.533 20.933 46.750
2.85 0.1500 0.1266 5.783 25.550 56.250

International Standards Organization ISO 2631: Comfort ... Re ed comfort boundary
Fatigue ... Fattgue-decreased proficiency boundary
Health ... Health and safety iposure limit
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USAARL summary of analysis
per ISO-2631* guideline on iRUN-09 Driver
whole-body vibration (WBV)

21-SEP-93 15:29:41

1: Vehicle: .........X915a2 truck
2: Date:.........February 14, 1992
3: Course:.. ... Cross country #1
4: Position. Driver
5: Speed:......... 10 mph
6: Note: .......... Bobtail (no trailer)

Third-octave bands with greatest Durations of WBV exposure

weighted RMS accelerations (m/s 2) before reaching ISO limits*

X: Longitudinal Comfort Fatigue Health

(Hz) actual weighted (hours) (hours) (hours)

4.48 0.5600 0.2500 1.167 6.967 17.217
5.70 0.5100 0.1789 2.050 10.933 25.800
2.24 0.1200 0.1071 4.533 20.867 46.617
3.46 0.1500 0.0867 6.133 26.867 59.000
7.12 0.3000 0.0843 6.383 27.800 60.750

Y: Transverse Comfort Fatigue Health

(Hz) actual weighted (hours) (hours) (hours)

8.95 0.5700 0.1274 3.500 16.867 38.367
2.24 0.1400 0.1250 3.600 17.250 39.183
1.42 0.1200 0.1200 3.833 18.150 41.050
4.48 0.2600 0.1161 4.017 18.933 42.617
5.70 0.3200 0.1123 4.217 19.683 44.250

Z: Vertical Comfort Fatigue Health

(Hz) actual weighted (hours) (hours) (hours)

4.48 0.5200 0.5200 0.517 3.950 10.367
5.70 0.4700 0.4700 0.617 4.583 11.833
7.12 0.2600 0.2600 1.933 10.400 24.683
8.95 0.2200 0.1966 3.017 14.900 34.300
2.24 0.2600 0.1946 3.067 15.117 34.750

Internationat Standards Organization ISO 2631: Comfort ... Reduced comfort boundary
Fatigue ... Fatigue-decreased proficiency boundary

Heatth ... Heatth and safety exposure limit
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UZAARL summary of analysis
per ISO-2631* guideline on I RUN-10 Passenger
whole-body vibration (WBV)

21-SEP-93 15:29:41

1: Vehicle: ....... X(915&2 truck
2: Date: .......... February 14, 1992
3: Course: ........ Cross country #1
4: Position:...... Passenger
5: Speed: ......... 12 mph
6: Note: .......... Bobtail (no trailer)

Third-octave bands with greatest Durations of WBV exposure
weighted RMS accelerations (m/s 2 ) before reaching ISO limits*

X: Longitudinal Comfort Fatigue Health

(Hz) actual weighted (hours) (hours) (hours)

4.48 0.8200 0.3929 0.467 3.033 9.633
7.12 1.3600 0.3820 0.517 3.783 10.000
3.46 0.4900 0.2832 0.883 5.850 14.717
1.83 0.1800 0.1800 2.033 10.833 25.650
5.70 0.4800 0.1684 2.267 11.833 27.750

Y: Transverse Comfort Fatigue Health

(Hz) actual weighted (hours) (hours) (hours)

7.12 1.6200 0.4530 0.283 2.900 7.900
5.70 0.6100 0.2140 1.517 8.617 20.800
1.42 0.2000 0.2000 1.700 9.433 22.617
3.46 0.3400 0.1965 1.750 9.650 23.117
8.95 0.8700 0.1944 1.783 9.800 23.367

Z: vertical Comfort Fatigue Health

(Hz) actual weighted (hours) (hours) (hours)

7.12 053900 0.3900 0.900 6.000 1S.017
4.48 0.2400 0.2400 2.200 11.550 27.183
5.70 0.1500 0.1500 4.533 20.867 46.617
8.95 0.1600 0.1430 4.850 22.117 49.250
1.83 0.2000 0.1353 5.250 23.617 52.367

*International, Standards Organization ISO 2631: Comfort ... Reduced comfort boundary

Fatigu ... Fatigpe-decrease proficiency boundary

Health ... Health and Saet exposure limit
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U3AhRL summary of analysis
per ISO-2631* guideline on RUN-lO Driver
whole-body vibration (WBV)

21-SEP-93 15:29:41

1: Vehicle: ....... M915a2 truck
2: Date: .......... February 14, 1992
3: Course: ........ Cross country #1
4: Position:...... Driver
5: Speed: ........ 12 aph
6: Note: .......... Bobtail (no trailer)

Third-octave bands with greatest Durations of WBV exposure

weighted RMS accelerations (a/8 2 ) before reaching ISO limits*

1: Longitudinal Comfort Fatigue Health

(Hz) actual weighted (hours) (hours) (hours)

7.12 0.9100 0.2556 1.117 6.750 16.750
4.48 0.5000 0.2232 1.417 8.133 19.800
3.46 0.2200 0.1272 3.500 16.900 38.433
5.70 0.3300 0.1158 4.033 18.967 42.750
2.85 0.1200 0.0842 6.383 27.800 60.867

Y: Transverse Comfort Fatigue Health

(Hz) actual weighted (hours) (hours) (hours)

7.12 1.1900 0.3343 0.617 4.617 11.900
8.95 0.6800 0.1520 2.667 13.500 31.300
5.70 0.4200 0.1474 2.800 14.017 32.433
1.42 0.1400 0.1400 3.033 14.967 34.433
1.83 0.1200 0.1200 3.833 18.150 41.050

I: Vertical Comfort Fatigue Health

(Hz) actual weighted (hours) (hours) (hours)

7.12 0.6000 0.6000 0.333 3.183 8.583
4.48 0.4000 0.4000 0.867 5.783 14.550
5.70 0.2800 0.2800 1.700 9.433 22.617 &

8.95 0.2500 0.2235 2.467 12.683 29.550
3.46 0.2100 0.1953 3.050 15.050 34.550

Internationlt Standards Organization ISO 2631: Comfort ... Reduced comfort boundary
Fatigue ... Fatigue-decreased proficiency boundary
Health ... HNetth and safety exposure limit

52



rem Mh tmium 1OW~i : Tý RUN-10 Driver seat
act I -a" wh
mALW LU v aansi 6" L.Vl Februar 14, 1M9 Mfl9 2 truc

1.0 WI4.191 /L

*1.42 Y L1441S. 91
2 4.171USS,

x ozlo.nI -

I 0631031115

2. I I21401 ~ W~~t

X OSIO2132 ___ ___ ____11111___

28.5 Y 4. 1/0.5571

2 0.3214311

X L.21 IS a *fl&$S

I S 034110 &&9~
14.248 v L2ui /s act

I 033 /l1.71 !d

1790 a 0.712/.0141 V*
7.2 0.i12 /JSatm%

I 0.36/2.Al

284 V /0.33 t0

2 0.1131116

I 03714.I3-

451 V 10.413.3
X 0.511.713 0

179 I X 0.713ISASI

I 0.12/0."2

227.582 V 0.2/2161 V72

2 0.5512.7Z
0.14 1. RM.11112reo720

z a a . ,.I h a

X 4R.915dh4 KIM* h . ,I ,.,.I,,,,I.I,,

-200 Y1 0.1 (d13Al 162

5Speed 12 mph/S
Noe Bobai (nIralr

It 0.11 13



USALRL summary of analysis
per ISO-2631* guideline on FRUN-11 Passenger
whole-body vibration (WBV)

21-SEP-93 t5:29:41

1: Vehicle: ....... X91Sa2 truck
2: Date: .......... February 14,, 1992
3: Course:........ Cross country #1
4: Position:...... Passenger
5: Speed:........ 8 mph
6: Note: .......... Unloaded trailer

Third-octave bands with greatest Durations of WBV exposure

weighted RMS accelerations (m/s 2 ) before reaching ISO limits*

X: Longitudinal Comfort Fatigue Health

(Hz) actual weighted (hours) (hours) (hours)

4.48 0.5000 0.2232 1.417 8.133 19.800
2.24 0.1800 0.1607 2.433 12.550 29.300
2.85 0.2000 0.1404 3.017 14.933 34.367
3.46 0.2200 0.1272 3.500 16.900 38.433
1.83 0.1100 0.1100 4.350 20.183 45.250

Y: Transverse Comfort Fatigue Health

(Hz) actual weighted (hours) (hours) (hours)

1.02 0.1900 0.1900 1.867 10.083 24.050
1.42 0.1700 0.1700 2.233 11.683 27.433
3.46 0.2800 0.1618 2.417 12.433 29.050
4.48 0.3400 0.1518 2.667 13.500 31.367
2.85 0.2100 0.1474 2.800 14.017 32.433

Z: Vertical Comfort Fatigue Health

(Hz) actual weighted (hours) (hours) (hours)

4.46 0.3400 0.3400 1.217 7.250 17.633
3.46 0.2500 0.2325 2.317 12.050 28.183
2.24 0.2900 0.2170 2.583 13.150 30.617
2.85 0.2200 0.1857 3.283 16.017 36.617
1.83 0.1900 0.1285 5.650 25.117 55.367

* Internationat Standards Organization ISO 2631: Comfort ... Reduced comfort boundary
Fatigue ... Fatigue-dcreesed proficiency boundary
Health ... Heatth and safety exposure timit
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USAARL summary of analysis
per 0so-2631* guideline on FU7- l Driver
whole-body vibration (WBV)

21-SEP-93 15:29:42

1: Vehicle: ....... X915a2 truck
2: Date: .......... February 14, 1992
3: Course: ........ Cross country #1
4: Position:...... Driver
5: Speed: ......... 8 mph
6: Note: .......... Unloaded trailer

Third-octave bands with greatest Durations of WBV exposure

weighted RMS accelerations (m/s 2 ) before reaching ISO limits*

XI Longitudinal Comfort Fatigue Health

(Hz) actual weighted (hours) (hours) (hours)

4.48 0.3500 0.1563 2.550 13.017 30.300
3.46 0.2000 0.1156 4.050 19.000 42.867
2.85 0.1200 0.0842 6.383 27.800 60.867
2.24 0.0800 0.0714 8.000 33.750 72.750
7.12 0.1600 0.0449 14.683 56.867 118.000

Y: Transverse Comfort Fatigue Health

(Hz) actual weighted (hours) (hours) (hours)

2.24 0.1200 0.1071 4.533 20.867 46.617
1.83 0.1000 0.1000 5.000 22.683 50.367
1.42 0.1000 0.1000 5.000 22.683 50.367
1.02 0.1000 0.1000 5.000 22.683 50.367
3.46 0.1700 0.0983 5.133 23.150 51.367

2: Vertical Comfort Fatigue Health

(Hz) actual weighted (hours) (hours) (hours)

4.48 0.2300 0.2300 2.350 12.217 28.550
2.24 0.2700 0.2020 2.883 14.400 33.250
3.46 0.2000 0.1860 3.283 16.000 36.550
2.85 0.2000 0.1688 3.800 18.050 40.867
1.83 0.1700 0.1150 6.617 28.683 62.500

Internationat Standards Organization ISO 2631: Comfort ... Reduced comfort boundary
Fatigue ... Fatigue-decreesed proficiency bomudary
Health ... NHetth and afety exposure Limit
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UIAARL summary of analysis
per ISO-2631* guideline on IRUN-12 Pass er
whole-body vibration (WBV)

21-SEP-95 15.29:42

1: Vehicle: ....... X91Sa2 truck
2: Date: .......... February 14, 1992
3: Course: ........ Cross country 11
4: Position: ...... Passenger
5: Speed: ......... 10 mph
6: Note: .......... Unloaded trailer

Third-octave bands with greatest Durations of WBV exposure

weighted RNS accelerations (m/s 2) before reaching ISO limits*

X: Longitudinal Comfort Fatigue Health

(Hz) actual weighted (hours) (hours) (hours)

3.46 0.3700 0.2139 1.517 8.617 20.867
4.48 0.3900 0.1741 2.150 11.333 26.683
2.24 0.1900 0.1696 2.233 11.717 27.500
5.70 0.3800 0.1333 3.267 15.933 36.433
2.85 0.1700 0.1193 3.867 18.300 41.367

Y: Transverse Comfort Fatigue Health

(Hz) actual weighted (hours) (hours) (hours)

1.42 0.2200 0.2200 1.450 8.300 20.117
1.02 0.2100 0.2100 1.567 8.833 21.300
3.46 0.3100 0.1792 2.050 10.900 25.800
2.24 0.1900 0.1696 2.233 11.717 27.500
2.85 0.2300 0.1614 2.417 12.500 29.183

3: Vertical Comfort Fatigue Health

(Hz) actual weighted (hours) (hours) (hours)

4.48 0.3000 0.3000 1.517 8.600 20.800
3.46 0.2600 0.2418 2.167 11.433 26.933
5.70 0.2400 0.2400 2.200 11.550 27.183
2.85 0.2000 0.1688 3.800 18.050 40.867
2.24 0.2200 0.1646 3.950 18.617 42.?00

* International Standards Organization ISO 2631: Comfort ... Reduced comfort bounday
Fatigue ... Fatigue-decressed proficiency boundary
Heatth ... Heatth and safety exposwue limit
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UsARRL summary of analysis
per ISO-2631* guideline on RUN-12 Driver
whole-body vibration (WBV)

21-SEP-93 15:29:42

1: Vehicle: ....... X915a2 truck
2: Date: .......... February 14, 1992
3: Course: ........ Cross country #1
4: Position: ...... Driver
5: Speed: ......... 10 mph
6: Note: .......... Unloaded trailer

Third-octave bands with greatest Durations of WBV exposure

weighted RMS accelerations (m/s 2) before reaching ISO limits*

Z: Longitudinal Comfort Fatigue Health

(Hz) actual weighted (hours) (hours) (hours)

3.46 0.3100 0.1792 2.050 10.900 25.800
4.48 0.2500 0.1116 4.267 19.833 44.550
2.85 0.1400 0.0982 5.133 23.183 51.367
5.70 0.2600 0.0912 5.700 25.300 55.750
2.24 0.0800 0.0714 8.000 33.750 72.750

Y: Transverse Comfort Fatigue Health

(Hz) actual weighted (hours) (hours) (hours)

1.42 0.1300 0.1300 3.400 16.433 37.500
2.24 0.1300 0.1161 4.017 18.933 42.617
1.02 0.1100 0.1100 4.350 20.183 45.250
3.46 0.1800 0.1040 4.717 21.617 48.250
1.83 0.1000 0.1000 5.000 22.683 50.367

3: Vertical Comfort Fatigue Health

(Hz) actual weighted (hours) (hours) (hours)

5.70 0.2400 0.2400 2.200 11.550 27.183
4.48 0.2300 0.2300 2.350 12.217 28.550
3.46 0.2300 0.2139 2.650 13.400 31.117
2.85 0.2000 0.1688 3.800 18.050 40.867
2.24 0.2200 0.1646 3.950 18.617 42.000

internationat Standards Orgoanzatfon ISO 2631: Comfort ... Reduced comfort boundary
Fatigue ... Fatigue-decreased proficiency boundary

HeaLth ... Neath and safety exposure limit
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USlAlL summary of analysis` 3 Pasneper ISO-2631* guideline on FUN
whole-body vibration (WBV)

21-SEP-93 15:29:42

1: Vehicle: ....... )915a2 truck
2: Date: .......... February 14, 1992
3: Course: ........ Cross country #1
4: Position: ...... Passenger
5: Speed: ......... 12 mph
6: Note: .......... Unloaded trailer

Third-octave bands with greatest Durations of WBV exposure

weighted RMS accelerations (m/s 2 ) before reaching ISO limits*

Zs Longitudinal Comfort Fatigue Health

(Hz) actual weighted (hours) (hours) (hours)

3.46 0.4300 0.2486 1.167 7.017 17.333
7.12 0.8800 0.2472 1.183 7.083 17.433
4.48 0.3900 0.1741 2.150 11.333 26.683
5.70 0.4000 0.1404 3.017 14.933 34.367
1.83 0.1300 0.1300 3.400 16.433 37.500

Ys Transverse Comfort Fatigue Health

(Hz) actual weighted (hours) (hours) (hours)

7.12 0.9400 0.2640 1.0SO 6.467 16.083
3.46 0.3100 0.1792 2.050 10.900 25.800
2.85 0.2400 0.1684 2.267 11.833 27.750
1.42 0.1600 0.1600 2.450 12.617 29.500
4.48 0.3300 0.1473 2.800 14.050 32.433

3: Vertical Comfort Fatigue Health

(Hz) actual weighted (hours) (hours) (hours)

3.46 0.2800 0.2604 1.933 10.383 24.683
7.12 0.2300 0.2300 2.350 12.217 28.550
4.48 0.2300 0.2300 2.350 12.217 28.550 A

5.70 0.1600 0.1600 4.117 19.267 43.367
1.83 0.1900 0.1285 5.650 25.117 55.367

*international Standards Organization ISO 2631: Comfort ... Reduced comfort boundary
Fatigue ... Fatigu.-decreaead proficiency boandary

Health ... Health and safety exposure limit
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UBiAAL summary of analysis
per ISO-2631* guideline on RU-13 Driver I
whole-body vibration (WBV)

21-UP-93 15:29:42

1: Vehicle: ....... X915a2 truck
2: Date: .......... February 14, 1992
3: Course: ........ Cross country #1
4: Position: ...... Driver
5: Speed: ......... 12 mph
6: Note: .......... Unloaded trailer

Third-octave bands with greatest Durations of WBV exposure

weighted RMS accelerations (m/s 2) before reaching ISO limits*

X: Longitudinal Comfort Fatigue Health

(Hz) actual weighted (hours) (hours) (hours)

3.46 0.3800 0.2197 1.450 8.317 20.183
7.12 0.5600 0.1573 2.517 12.900 30.050
4.48 0.2700 0.1205 3.800 18.050 40.867
5.70 0.2900 0.1018 4.883 22.183 49.367
2.85 0.1200 0.0842 6.383 27.800 60.867

Y: Transverse Comfort Fatigue Health

(Hz) actual weighted (hours) (hours) (hours)

7.12 0.6100 0.1713 2.200 11.550 27.183
1.83 0.1200 0.1200 3.833 18.150 41.050
1.42 0.1100 0.1100 4.350 20.183 45.250
3.46 0.1800 0.1040 4.717 21.617 48.250
2.85 0.1400 0.0982 5.133 23.183 51.367

3: Vertical Comfort Fatigue Health

(Hz) actual weighted (hours) (hours) (hours)

7.12 0.3500 0.3500 1.167 6.967 17.217
3.46 0.2600 0.2418 2.167 11.433 26.933
4.48 0.2200 0.2200 2.533 12.933 30.117
5.70 0.2100 0.2100 2.717 13.717 31.750
2.24 0.2100 0.1571 4.233 19.683 44.250

Internatfonat Standards Organization ISO 2631: Comfort ... Reduced comfort boundary
Fatigue ... Fatigue-decreased proficiency boundary
Health ... Heatth and safety exposure timit
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UBAML summary of analysis
per ISO-2631* guideline on r RUN-14 Passenger
whole-body vibration (WBV)

21-SEP-93 15:29:43

1: Vehicle: ....... X915a2 truck
2: Date: .......... February 14, 1992
3: Course: ........ Paved
4: Position: ...... Passenger
5: Speed: ......... 35 mph
6: Note: .......... Unloaded trailer

Third-octave bands with greatest Durations of WBV exposure

weighted RMS accelerations (m/s 2 ) before reaching ISO limits*

X: Longitudinal Comfort Fatigue Health

(Hz) actual weighted (hours) (hours) (hours)

4.48 0.3900 0.1741 2.150 11.333 26.683
2.24 0.1100 0.0982 5.133 23.183 51.367
3.46 0.1600 0.0925 5.600 24.900 54.867
2.85 0.1100 0.0772 7.200 30.800 66.867
8.95 0.2800 0.0626 9.567 39.250 83.750

Y: Transverse Comfort Fatigue Health

(Hz) actual weighted (hours) (hours) (hours)

4.48 0.3700 0.1652 2.333 12.117 28.367
3.46 0.1900 0.1098 4.367 20.250 45.367
8.95 0.4600 0.1028 4.800 21.933 48.867
7.12 0.2200 0.0618 9.717 39.800 84.750
2.85 0.0700 0.0491 13.117 51.500 107.750

2: Vertical Comfort Fatigue Health

(Hz) actual weighted (hours) (hours) (hours)

4.46 0.3500 0.3500 1.167 6.967 17.217
3.46 0.1600 0.1488 4.583 21.050 47.117
2.85 0.1100 0.0929 8.850 36.750 78.750
2.24 0.1200 0.0898 9.250 38.183 81.500
8.95 0.0900 0.0804 10.717 43.250 91.500

International Standards Organization ISO 2631: Comfort ... Reduced comfort boundery
Fatigue ... Fatigue-decreased proficiency boandary
HeaLth ... Health and safety exposure Limit
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USAAaL summary of analysis
per ISO-2631* guideline on FRUN-14 Driver
whole-body vibration (WBV)

21-SEP-93 15:29:43

1: Vehicle: ....... X91a2 truck
2: Date: .......... February 14,, 1992
3: Course: ........ Paved
4: Position:...... Driver
5: Speed: ......... 35 mph
6: Note: .......... Unloaded trailer

Third-octave bands with greatest Durations of WBV exposure
weighted RMS accelerations (m/s 2) before reaching ISO limlits*

X: Longitudinal Comfort Fatigue Health

(Hz) actual weighted (hours) (hours) (hours)

4.48 0.3700 0.1652 2.333 12.117 28.367
3.46 0.1600 0.0925 5.600 24.900 54.867
8.95 0.1600 0.0358 19.550 72.750 148.750
2.24 0.0400 0.0357 19.550 72.867 149.000
2.85 0.0500 0.0351 20.000 74.250 151.750

Y: Transverse Comfort Fatigue Health

(Hz) actual weighted (hours) (hours) (hours)

4.48 0.2200 0.0982 5.133 23.183 S1.367
8.95 0.3400 0.0760 7.367 31.367 68.000
3.46 0.1200 0.0694 8.333 34.867 75.000
7.12 0.1500 0.0421 15.933 61.000 126.000
2.85 0.0500 0.0351 20.000 74.250 151.750

3: Vertical Comfort Fatigue Health

(Hz) actual weighted (hours) (hours) (hours)

4.48 0.2700 0.2700 1.817 9.900 23.617
3.46 0.1300 0.1209 6.167 27.000 59.250
7.12 0.1000 0.1000 8.000 33.750 72.750 A
2.24 0.1200 0.0898 9.250 38.183 81.500
8.95 0.1000 0.0894 9.317 38.367 82.000

* International Standards Organization ISO 2631: Comfort ... Reduced comfort boundary
Fatigue ... Fatigue-decreased proficiency bo miIry
Health ... Health and safety exposure limit
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• !•.. . .... .'L . . . .I L 1 /1 1 1 II II

1.02 y 0.02/*.M9 si

z OM IS.SI

X 0.0210.1: 3t

X .4 0.02 10.:991 K

1.83 y 0.09 /a.99I
z o •OW,

X O O4 I0.'1 Z
2.24 If 0.03 10 ell

Z 0.01210"

2.5 0.06 10.235 •:2.8S Y OAS / L73 M ý

Z 0.1010.317 .

X t 0.331 :

3.46 v o.,2,"..33 .
Z 0.13/0,3m •. • . . . .

X 037/0.4 1 GAP._______4.48 y o. ,o.a. .
* 0.27/0.=3

X 0.04 10.t55.70 Y oM0/a.id

x 0.11 •o.6
7.12 Y 0.5 isdf MA

X 0.16 10.866 **:**%"••"'1-•:
8.,5 Y o..a o~ .:as. .• : • " h- .

Z 0.1010.3= .

X 0.16 11.O :

Z 0.0910.31 =490 3ý.-:•: NO

X 0.1711.30 :

14.24 Y O.07u, ,0
Z 007 10.477

X 0.17 11.713
17.90 y o.,/.1 9.:.

Z 0.o91o.• I0M99

X 0.133/.11
22.58 V 0o9612.31.

Z 0.0710.756

X 0.2/1 2.7m
28.48 y 0.0 I2o,.

Z 0.05/ L.O4

X 0.M 13446
36.01 Y o.7 ,.446

Z SAM/I m

X 0.12/4.=
45.17 y 0.0414,M

Z 0.0411.513

X 0.161/5.5
56.97 Y o. 01S.45,

Z 0.041 LO.W

X 0.0616.m72

71.82 Y o0.0416
Z 0.05 2.40

0.1 1.0 RMS/FDPB retio 10.

-20 -10 0 (dcifels) 10 20

Course: Paved
Speed: 35 mph
Note: Unloaded trailer

69



UBAML *mmary of amalysis
per IS0-2631* guideline on [RUN-is Passenger
whole-body vibration (WBV)

21-SP-93 15:29:43

1: Vehicle: ....... X91Sa2 truck
2: Date: .......... February 14, 1992
3: Course: ........ Paved
4: Position: ...... Passenger
5: Speed: ......... 4S mph
6: Note: .......... Unloaded trailer

Third-octave bands with greatest Durations of WBV exposure

weighted RMS accelerations (m/s 2 ) before reaching ISO limits*

Z: Longitudinal Comfort Fatigue Health

(Hz) actual weighted (hours) (hours) (hours)

5.70 0.2600 0.0912 5.700 25.300 5S.750
2.24 0.1000 0.0893 5.883 25.967 57.117
8.95 0.3700 0.0827 6.550 28.433 62.117
4.48 0.1600 0.0714 8.000 33.750 72.750
7.12 0.2500 0.0702 8.200 34.367 74.000

Y: Transverse Comfort Fatigue Health

(Hz) actual weighted (hours) (hours) (hours)

5.70 0.2700 0.0947 5.400 24.183 53.500
11.39 0.3300 0.0579 10.583 42.867 90.750
3.46 0.1000 0.0578 10.617 42.933 91.000
8.95 0.2300 0.0514 12.367 49.000 102.750
1.02 0.0500 0.0500 12.833 50.500 105.750

3: Vertical Comfort Fatigue Health

(Hz) actual weighted (hours) (hours) (hours)

4.48 0.2400 0.2400 2.200 11.550 27.183
5.70 0.2300 0.2300 2.350 12.217 28.550
2.85 0.1900 0.1604 4.100 19.217 43.250
2.24 0.2000 0.1497 4.533 20.933 46.750
3.46 0.1600 0.1488 4.583 21.050 47.117

SInternational Standards Organization ISO 2631: Comfort ... Reduced comfort boundary
Fatigue ... Fatlgue-decreesed proficiency boundary
HMetth ... Netth end safety exposure Limit
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am 3~is pmidm-s d Y: 1S3 RUN-15 PAmm4er sest
ExpouffY: Tm o

-Elm) RMSabf2 I: FebMi 14Vs D s

I om/t0g 191 ~ 8

2 0.04/0.19 M3W.

41.42 y 0.04/0.992 0 ý*XV11M&M&
2 GAS /0.43 S8

1.83 Y omtoau 91
2 mI 10.316 E$:'

2.24 V CM 10.234 o

2 0.1610.301~

2 0.2416/0.W1 8**i*~

X 0.3:., ~ Z61~~<SWU4.78 V .3/0.0

X 0.25 1 035GA8.3**ttI~33

Z 0.12/0.3 W

7.12 Y 0.33/Oat MXM
2 0.132/L0.2 V

8.9 V .M3/.15 V< M
2 0.3310.36 v '2*1 'Sf

2 0.34/3.30M
14.24 y 0.30/IS 3

2 0.06 1 0M77" 8*

X 0.35/1.713
17.90 Y 0.151/3.713

2 0.05/0-M

X 0.20/2.363
22.58 Y 0.32MG /234 *.,IM*

Z 0.06/0.756

28.48 Y 0 12
2 0.05/0.054

20:41/3.446 MW4
b36.01 v an/ise

2 CAS/IIJO

X 0.37 / 4.3
45.17 v a.. 'eLm2 0.05 / 131

2 0.085/.45

X 0.29 /0.72
*71.82 V 0.1o/4*=

0.1 1.0 RMS/FDP ratio 10.

-20 -10 0 (decifbe) 10 20

Course: Paved
Speed: 45 mph
Note: Unloaded trailer
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UBaIUL sumuary of analysis
per 0so-2631* guideline on RUN-1S Driver I
whole-body vibration (WBV)

21-UP-93 15:29:43

1: Vehicle: ....... X915a2 truck
2: Date: .......... February 14, 1992
3: Course:........ Paved
4: Position:...... Driver
5: Speed:......... 45 mph
6: Note: .......... Unloaded trailer

Third-octave bands with greatest Durations of WBV exposure

weighted RmS accelerations (m/s 2 ) before reaching ISO limits*

Xt Longitudinal Comfort Fatigue Health

(Hz) actual weighted (hours) (hours) (hours)

3.46 0.1300 0.0751 7.467 31.800 68.867
4.48 0.1600 0.0714 8.000 33.750 72.750
5.70 0.1500 0.0526 12.000 47.750 100.250
2.24 0.0500 0.0446 14.800 57.250 118.867
8.95 0.1900 0.0425 15.800 60.500 125.000

Y: Transverse Comfort Fatigue Health

(Hz) actual weighted (hours) (hours) (hours)

5.70 0.1800 0.0632 9.450 386867 82.867
11.39 0.2000 0.0351 19.967 74.250 151.500
2.85 0.0500 0.0351 20.000 74.250 151.750
3.46 0.0600 0.0347 20.250 75.250 153.500
8.95 0.1500 0.0335 21.117 78.000 158.750

3Z Vertical Comfort Fatigue Health

(Hz) actual weighted (hours) (hours) (hours)

5.70 0.1900 0.1900 3.183 15.583 35.683
7.12 0.1300 0.1300 5.567 24.800 54.617
2.24 0.1600 0.1197 6.250 27.300 59.867
2.85 0.1400 0.1182 6.367 27.750 60.750
4.48 0.1000 0.1000 8.000 33.750 72.750

* International Standards Organization ISO 2631: Comfort ... Reduced comfort boundary
Fatigue ... Fatigue-decreased proficiency boundary
HeaLth ... Health and safety exposure limit
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1j Y.ahq~ TnLi RUN-15 Driver seat
ma vmcb~ ' i~n Febmry 14,19 IM95. bV

ExV ~ . lob ft

(Hz) DiIS/PIS

1.02 Y ornMI,or
Z 004 /0.531

x 0.0/0.101 i
*1.42 T 022/a.19

Z 0.051/0.43 X*K

x 0.0/0.191

1.3 Z 0.0210.36

X 0.05)0.14 M
2. Y 0 .03 /0.214 :...

Z 0.1610.30 W\ ~ S

x 0.05 10"2 wzý.M

Z 0.1410.317 9ý*mMVW ý

X 0.13/0.331 0* ... ý '3.46 Y 0 .06 /0.3 OM:~ ~
Z 0.01 /0.2w * 4

X 0.,16/0.4P ~
4.48 y 0.05 /0.L43

z 0. 10/10.M6 ~ ~ ~ J

X 0.15/046 *.****...d*~~
5.70 V 0. 1S/.46 ~* 9

X 0.13/0.491 &Q11M IM

7.12 y 0.06/061

Z 0. 13 / 0.36

y 0.1211.0W

11.39 y 0.20 / MM' K.AW %.=
Z 0.13 / 0-31 VI

X 0.13/1.30
14.24 V 0 ,07/1"3

Z 0.06 /0.471

x 0.15/1.1713
17.90 Y 0.06/11713

Z 0.06 /0.599

X 0.1712.161
22.58 y 0 *13/2. 161

z 0.03/10.7m6

X 0.18/2.725
28.48 y 0.100/2.725

Z 0.05/10.954

1 0.43/3.446 ý.\*MM~
36.01 Y 0 .15/3.446

Z 0.0611.206

X 0.13/4M32

Z 0.0411.513

56.97 y '4/ *41
2 0.041./IaO

X 0.06 / 6.771.82 y -is
Z 0.OS 1 L405

0.1 1.0 RMS/FDPB rado 10.
21SO 15:29*I43

-20 -10 0 (deciBels) 10 20

Course: Paved
Speed: 45 mph
Note: Unloaded trailer
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U5sAL summary of analysis
per ISO-2631" guideline on j RUM-1 Passnger
whole-body vibration (WBV) l_1

21-SEP-93 15:29:43

1: Vehicle: ....... X915a2 truck
2: Date: .......... February 14, 1992
3: Course: ........ Paved
4: Position: ...... Passenger
5: Speed: ......... SS mph
6: Note: .......... Unloaded trailer

Third-octave bands with greatest Durations of WBV exposure

weighted RMS accelerations (m/s 2 ) before reaching ISO limits*

Xs Longitudinal Comfort Fatigue Health

(HZ) actual weighted (hours) (hours) (hours)

7.12 0.4900 0.1376 3.117 15.300 35.117
4.48 0.1600 0.0714 8.000 33.750 72.750
2.24 0.0800 0.0714 8.000 33.750 72.750
8.95 0.3000 0.0670 8.717 36.250 77.750
2.85 0.0900 0.0632 9.450 38.867 82.867

Y: Transverse Comfort Fatigue Health

(Hz) actual weighted (hours) (hours) (hours)

7.12 0.5200 0.1461 2.833 14.183 32.750
8.95 0.2600 0.0581 10.550 42.683 90.500

11.39 0.3100 0.0544 11.500 45.933 96.867
1.42 0.0500 0.0500 12.833 50.500 105.750
1.02 0.0500 0.0500 12.833 50.500 105.750

3: Vertical Comfort Fatigue Health

(HZ) actual weighted (iours) (hours) (hours)

4.48 0.2800 0.2800 1.700 9.433 22.617
7.12 0.2600 0.2600 1.933 10.400 24.683
2.85 0.2700 0.2279 2.383 12.367 28.867
2.24 0.3000 0.2245 2.450 12.583 29.367
3.46 0.2100 0.1953 3.050 15.050 34.550

SInternational Standards Organization ISO 2631: Comfort ... Reduced comfort boundary
Fatigue ... Fatigue-decressed proficilncy boundary
Heatth ... Heatth and safety exposure timit
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S 3in sh wY: Lbmra RUN-16 Pasmmge scat
-M VbinA=MAeL~ Z. z February 4, 199 14915. tru
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Z 0.23 / 0.23W

x 0.09/0.154
5.70 V 0.03/94 O-

2 0.08 /0I 4'<i*M~4

7.12 V 0.52/06 ~ rde___
2 0.26 / 0.28 MSS~a8!xss _ _ _ _ _

x 0.30 / 0.5 >MG*~ $88~U
39 V , 026 /081 X:'9lY'i't¶32tf11ftti

2 0.131/0.360 *3**____

X 0.33/3*0=~
11.39 Y 0.31 /AM 33$~~~

2 0.111/033361 YSS%3$SS$3

1 0.39/3 1"
14.24 Y 0.17/1130 <f

Z 0.091/0.4771*~/

X 0.,16/1.713
17.90 V 0.221/1.713 ~ t

Z 0.06 /0499

X 0.1712.361
22.58 V 0.2 / 2.314 '

Z 0.06/0 756

X 0.50 /m L725 M.28.48 Y 0.67 /2.725 *» K3I*Mn>WIm3K
Z 0.06/0.954

X 0.39/3.446 X.I'.
9.36.01 V 0 .24/3MG

2 0.051233.

X 0.9714-3M
45.17 V 0.11/4.3n

2 0.06/1.413

X 0.50/5.453I
p

1  
56.97 0 o 1 54

2 0.031/3.9m3

X 0.31 / 6.97
*71.82 V 0.*5s/6.87

0.1 1.0 RMS/FDPI ratio 10.

-20 -10 0 (dociflol) 10 20

Course: Paved
Speed: 55 mph
Note: Unloaded trailer
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USAXRL summary of analysis
per ISO0-2631* guideline on j RUN-lE Driver I
whole-body vibration (WBV)

21-SEP-93 15:29:"

1: Vehicle: ....... N915a2 truck
2: Date: .......... February 14, 1992
3: Course:........ Paved
4: Position:...... Driver
5: Speed: ......... 55 mph
6: Note: .......... Unloaded trailer

Third-octave bands with greatest Durations of WBV exposure
weighted RMS accelerations (m/s 2 ) before reaching ISO limits*

Z: Longitudinal Comfort Fatigue Health

(Hz) actual weighted (hours) (hours) (hours)

2.24 0.0900 0.0804 6.817 29.433 64.000
7.12 0.2700 0.0758 7.383 31.433 68.117
1.83 0.05i0 0.0500 12.833 50.500 105.750
2.85 0.0700 0.0491 13.117 51.500 107.750
4.48 0.1100 0.0491 13.117 51.500 107.750

Y: Transverse Comfort Fatigue Health

(Hz) actual weighted (hours) (hours) (hours)

7.12 0.4100 0.1152 4.067 19.083 43.000
8.95 0.1800 0.0402 16.867 64.117 132.250
1.42 0.0400 0.0400 17.000 64.500 133.000
2.24 0.0400 0.0357 19.550 72.867 149.000

11.39 0.2000 0.0351 19.967 74.250 151.500

3: Vertical Comfort Fatigue Health

(Hz) actual weighted (hours) (hours) (hours)

7.12 0.3200 0.3200 1.367 7.883 19.217
2.24 0.2400 0.1796 3.467 16.717 38.050
2.85 0.1600 0.1351 5.267 23.683 52.367
8.95 0.1400 0.1251 5.867 25.933 57.000
4.48 0.1100 0.1100 7.033 30.183 65.617

* Inernationa Standards Organization ISO 2631: Comfort ... Reduced comfort boundary
Fatigue ... Fatigue-decrlessd proficiency boumdary
Health ... Health and safety exposure lmaft
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aW ,.i-&-s.,- I: 1a1 RUN-16 Driver seatPUSa:." P" b_.dscneS Pj h ~mMy Y: T m

AM. Vb,@"R.M.s. Gambled= 't v February 14, 1992 IM15a2 trudc
Exposur: l0hOb RCkmB HE

(HZ) RMS I FUM .. "I[ .. .

X 0,0218 .1%1

1.,2 Y 0o, 03/ o0.3 91

- 0.04 10.191 i &4*: .. "..&
Z 0.1110.410 . •

X 0.01 / 0.191 W

Z 0.16/0.W ::

X 0.0910.214 :
2.24 Y 00 , 0."4 ,:S0.2*:4, :

z 0.24O710.32 & %": I

2.85 v 0.0 0 ,,: ..... :.......
Z 0.1610.317 .. a- * .

X 0.09 / 0.33 :>•./*
3.46 y o.o0..* 04./

7 0.08/1OS .Mi*N

X 0.11 10.," ::t:X:tY:: :.? 8

4.48 yt o0o 0/ OS4 .
4 0.11/0.46 :

X 0.50.3045
5.70 y o.o06ossW 7

Z 0.07 / 0.2

X 0.27 / 0.63I : ; . -. i" :: :I 8I
7.12 Y 0.41 /OAt :......:..&:.:s.&:u.gmg

z 0.32 6 0.<.-........ .

X 0.:4101%:

8.95 V 036085 1, >O/

Z 0.14 /0.300

X 01/1.0•0

1 0118/-10
14.24 y o0.ofi..

7 0.08/,0.477

* 0.18/1.713
17.90 Y 0o09,.713

Z 0.07 /f 0.3

X 0.i 12.161
22.58 V 0o3/2.16•7. 0.07 /0.756

X 0.•/ 1 2.•Z
28.48 y o. ,2,2.

Z 0.07 0.954

X 0.2413.4/ 6
36.01 y 0,0O / c .44o

Z 0.05 11..i

X 0.15/4.3
45.17 0. 06/4.M

Z 7 .o4 / 1.513

6.7 X 0.09/ 3.41

6.97 V 0 .07 ,5.45
Z 0.04 ,l.0

X 0.07 /62
* 71.82 v ooi &'mn•'Z 0.oW 2.405

0.1 1.0 RMS/FDPB ratio 10.
214II I I ' '9I

-20 -10 0 '4ociBik) 10 20

Course: Paved
Speed: 55 mph
Note: Unloaded trailer
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USAARL summary of analysis
per ISO-2631* guideline on I RU-7 Passenger
whole-body vibration (WBV)

21-SEP-93 15:29:"

1: Vehicle: ....... M915a2 truck
2: Date: .......... February 14, 1992
3: Course: ........ Secondary a
4: Position: ...... Passenger
5: Speed: ......... 15 mph
6: Note: .......... Unloaded trailer

Third-octave bands with greatest Durations of WBV exposure
weighted RMS accelerations (m/s 2) before reaching ISO limits*

Z: Longitudinal Comfort Fatigue Health

(Hz) actual weighted (hours) (hours) (hours)

4.48 0.2900 0.1295 3.417 16.500 37.683
7.12 0.3700 0.1039 4.733 21.617 48.250
3.46 0.1500 0.0867 6.133 26.867 59.000
2.24 0.0900 0.0804 6.817 29.433 64.000
1.83 0.0800 0.0800 6.850 29.550 64.367

Y: Transverse Comfort Fatigue Health

(Hz) actual weighted (hours) (hours) (hours)

1.83 0.1000 0.1000 5.000 22.683 50.367
1.42 0.1000 0.1000 5.000 22.683 50.367
3.46 0.1600 0.0925 5.600 24.900 54.867
4.48 0.2000 0.0893 5.883 25.967 57.117
7.12 0.3000 0.0843 6.383 27.800 60.750

Z: Vertical Comfort Fatigue Health

(Hz) actual weighted (hours) (hours) (hours)

4.48 0.3500 0.3500 1.167 6.967 17.217
3.46 0.2800 0.2604 1.933 10.383 24.683
2.85 0.2600 0.2195 2.533 12.967 30.183
2.24 0.2800 0.2095 2.733 13.750 31.867
7.12 0.1900 0.1900 3.183 15.583 35.683

International Standards Organization ISO 2631: Comfort ... Re.ced comfort bouindary
Fatigue ... Fatigue-decreased proficiency bowuary

HNeath ... Health end sfety exposure timit
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MM s.--.s,..- x: - RUN-17 Passenger seat
M P I•U m ePm,,md Ip , I. Y: T

aO VM,,w.b..&,mm,, February 14, 1M M131a2 bvu&

M4z RMS I FM , 7

X 0.0210.51" t1.42 Y 0.07io.191
Z 0.02 / O.395 M

X 0.0o 10.21 " * ... .

2.4 Y 0.1090.214

Z 0.0.0 1 OAS
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z 0.21/0.327 U

X 0.0910.2142.24 Y o0.0,,1oM4 •

Z 0.o90.23 .

X 0.0..P1 OM*& ___.__

4.48l Y o.xoo.• *'• • .-. _._._______
Z 0.35 /0923 • •M_ _________

Z 0.26/0.317 *~~?*

5.70 Y 0 .15 /1.45M'iIm

Z 0.210.2= '

X 0.29/0.85"
8.95 Y 0.35/0.6 / :AM WM.U22l3ý

Z 0.35/0.=0

5.70 Y o.I•,/0.. '.
z o0. 2/0.=3 .

X 0.3 O.•/0.
7.12 Y 0.•o1o.) ...

Z 0.19/0:.=:

X 0.23 I 1.0...M.G:+-. • .+•.

8.95 Y 0.3•/.•7M .
z 0.11/0.-W

X 0.1./I: : .
11.39 Y 0.2•,/I.6O

Z 0.0710.51:

X 0.13/61314.24 Y o+,,,11 .3
Z 0.05/10.54

X 0.1311.13
13.01 Y 0.201/ 13.73

Z 0.05/10."

X 0.41/.16122-91 Y o*.,2.,+,6
Z 0.0410.713

X 0.6/2.725
27.48 Y o s*.14725

Z 0.03/0.2%

X 0.291/3A46

36.01 Y . .13AD4610
Z 0.0411.31

X 0.47 / 4Ml w4S.17 Y om , 4-
Z 00SI I.$13

2 SX 1.76l$.401 XiMMN %W -.i*' iS56.97/ Y o.,,,a.,
Z 0.1011.M•

X O-V/t G1=171.82 y o.,14/6=
Z 0.061I2A40

0.1 1.0 bLMS/FDPB mlio i0.

21-SE MIII 15:29:.44I ' I ' ' ' I ' I ' ' I ' ' ' I ' ' I ' ' 1

-20 -10 0 (dcileL,) 1o 20

Course: Secondary a
Speed: 15 mph
Note: Unloaded trailer
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USAXRL summary of analysis
per IS0-2631* guideline on I RUN-17 Driver I
whole-body vibration (WBV)

21-SEP-93 15:29:"

1: Vehicle: ....... X915a2 truck
2: Date: .......... February 14, 1992
3: Course: ........ Secondary a
4: Position: ...... Driver
5: Speed: ......... 15 mph
6: Note: .......... Unloaded trailer

Third-octave bands with greatest Durations of WBV exposure

weighted RMS accelerations (m/s 2) before reaching ISO limits*

Z: Longitudinal Comfort Fatigue Health

(Hz) actual weighted (hours) (hours) (hours)

4.48 0.2600 0.1161 4.017 18.933 42.617
3.46 0.1700 0.0983 5.133 23.150 51.367
7.12 0.2000 0.0562 11.017 44.367 93.750
1.83 0.0500 0.0500 12.833 50.500 105.750
2.24 0.0500 0.0446 14.800 57.250 118.867

Y: Transverse Comfort Fatigue Health

(Hz) actual weighted (hours) (hours) (hours)

1.83 0.0900 0.0900 5.817 25.750 56.617
2.24 0.0800 0.0714 8.000 33.750 72.750
1.42 0.0700 0.0700 8.233 34.500 74.250
4.48 0.1400 0.0625 9.583 39.300 83.750
8.95 0.2600 0.0581 10.550 42.683 90.500

2: Vertical Comfort Fatigue Health

(Hz) actual weighted (hours) (hours) (hours)

4.48 0.2300 0.2300 2.350 12.217 28.550
7.12 0.1800 0.1800 3.450 16.650 38.000
2.24 0.2100 0.1571 4.233 19.683 44.250
3.46 0.1400 0.1302 5.550 24.750 54.617
2.85 0.1500 0.1266 5.783 25.550 56.250

Intoerntionat Standards Organization ISO 2631: Comfort ... Reduced comfort boundary
Fatigue ... Fatigue-dlcreased proficiency boundary
Heatth ... Nealth and safety xposure Limit
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3.46 Y omi/0.3

Z 0.1410.2110

K 0.2/0.0 "
4L48 Y 0.14/0.0A" ~ ?Y*r

Z 0.23/1L0.3 itt*J

5.70 Y Lo./o'oW
Z 0.12 /0621113 MW

x 0.2/010611111
7.12 y oeist km

z 0.38/0.23

X 0.12/0.86 *i*0

L9 .3/S Y smi

K 0.10/1030

11.39 V OAS5/IAPO
K 0.0910M1~.Af43E

X 0.14/1138
14.24 V 0.091 lie36

X 0.14/1.713
17.90 Y 0. 131 1.713

K 0.17/2.361
22.58 V 0.1IL/216

Z 0.05/40376

X 0.23/t72
28.48 Y o.011/.72

K 03D0/3AM
9.36.01 Y 0.O6/3.446

K 0.04/Lm

X 0.13/4.321
45.17 Y 0.03/4.32

Z 0.04/1 13

X 0.I6/5.S1S
S6.97 Y 0.1/1S.451

X 0.10/6.87
*71.82 Y OAS / M

0.1 1.0 RMS/FDPS ratio 10.

21-8W.93!M29-44 i ' '* * i * * *'.'' * * i*' * '
-20 -10 0 (deciBels) 10 20

Course: Secondary a
Speed: 15 mph
Note: Unloaded trailer
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USUAAL asary of analysis
per ISO-2631* guideline on RUN-18 Pasusenger
whole-body vibration (WBV)

21-SUP-9 15:29:"

1: Vehicle: ....... X915a.2 truck
2: Date: .......... February 14, 1992
3: Course: ........ Secondary a
4: Position:...... Passenger
5: Speed: ......... 20 mph
6: Note: .......... Unloaded trailer

Third-octave bands with greatest Durations of WBV exposure

weighted RmS accelerations (m/s 2 ) before reaching ISO limits*

X: Longitudinal Comfort Fatigue Health

(Hz) actual weighted (hours) (hours) (hours)

4.48 0.2600 0.1161 4.017 18.933 42.617
7.12 0.4000 0.1124 4.217 19.683 44.250
3.46 0.1800 0.1040 4.717 21.617 48.250
8.95 0.4000 0.0894 5.867 25.933 57.000
5.70 0.2500 0.0877 6.033 26.500 58.250

Y: Transverse Comfort Fatigue Health

(Hz) actual weighted (hours) (hours) (hours)

1.42 0.1400 0.1400 3.033 14.967 34.433
2.24 0.1500 0.1339 3.250 15.833 36.250
1.83 0.1100 0.1100 4.350 20.183 45.250
1.02 0.1000 0.1000 5.000 22.683 50.367
8.95 0.4300 0.0961 5.300 23.800 52.617

3: Vertical Comfort Fatigue Health

(Hz) actual weighted (hours) (hours) (hours)

2.24 0.3600 0.2694 1.817 9.933 23.683
4.48 0.2600 0.2600 1.933 10.400 24.683
3.46 0.2600 0.2418 2.167 11.433 26.933
2.85 0.2600 0.2195 2.533 12.967 30.183
7.12 0.2000 0.2000 2.933 14.583 33.617

Internationst Standards Organization ISO 2631: Comfort ... Reduced comfort bowidery
Fatigue ... Fatigue-decreased proficiency boundary

Health ... Hetth and safety exposure timit
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SW R*tWh-uAM X:W- I RUN-18A Pasauegesat

-m VIMA=..JLwSw"6" L Febmzay 14,12 14915.2 bVac

Expmw l 1b GmRBE

1.02 y ozoar W* .& r.4%16immmu1~
z omitsI

1.42 Y 0.14/0.3 1" ____ __

X 0.09 0.240 =QXI W

2.24 Y o.11/.2 la
Z 0.36/03% mŽ'w ti0k r

X 0.07/0127OM
2.85 Y 0.122/027 kxlxn

Z 0.261/0317 T 7

XY 0.:23/32*1:":nsrChU2m
3.46 0* S/ ona ,*' *GMcuua

Z 0.21 /0.om . ..

x o':."' 
<*~~~&iumu4.48 Y 0.9/. OAZY ~ iA$J~~~h~S2

Z 0.26/0.3M *~?1S:____

X 02510/ 45
5.70 Y 0*28/SiC K0.M -.A

Z 0.17/0.2= ~ ~ s *~ &___

7.12 Y o.38/0.3G>4$Shh
z 0.3/10.M3

x 0.o0 io M stn6ueem
8.95 Y 0.0/0.5 '\U2m&S*1~~hU

z 0.20/0300

X 0185/A03

Y 0.0503

X 0.1411.713

22.58 Y 0.*24/2.261

Z 0.0410.854

9.36.01 Y 0 .11 13A*
z 0.04 /133

X 0.94 14-fl
45.17 Y 0.3D/4.32

Z 0.06/ISIS

X 0.3215.452
S 6.97 V 0.07/15.45

z oOsuAS1.9
x 0.26/4.87

71.82 'a 0.07/On
Z o.05 12AD

0.1 1.0 RMS/FDPB raio 10.
p * * * 1 D I pp.

214E-93 15:2%:44 s*'i* *7*** *.* * u'*i''*'
-20 -10 0 (decifleb) 10 20

Course: Secondary a
Speed: 20 mph
Note: Unloaded trailer
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UlSAlL summary of analysis
per ISO-2631* guideline on RUN-18 Driver
whole-body vibration (WBV)

21-SEP-93 15:29:45

1: Vehicle: ....... X91Sa2 truck
2: Date: .......... February 14, 1992
3: Course:........ Secondary a
4: Position: ...... Driver
5: Speed: ......... 20 mph
6: Note: .......... Unloaded trailer

Third-octave bands with greatest Durations of WBV exposure

weighted RMS accelerations (m/s 2 ) before reaching ISO limits*

X: Longitudinal Comfort Fatigue Health

(Hz) actual weighted (hours) (hours) (hours)

3.46 0.1600 0.0925 5.600 24.900 54.867
4.48 0.2000 0.0893 5.883 25.967 57.117
2.24 0.0700 0.0625 9.583 39.300 83.750
7.12 0.1900 0.0534 11.800 47.000 98.867
5.70 0.1100 0.0386 17.767 67.000 137.750

Y: Transverse Comfort Fatigue Health

(Hz) actual weighted (hours) (hours) (hours)

2.24 0.1300 0.1161 4.017 18.933 42.617
1.83 0.0900 0.0900 5.817 25.750 56.617
1.42 0.0800 0.0800 6.850 29.550 64.367
8.95 0.3000 0.0670 8.717 36.250 77.750
1.02 0.0600 0.0600 10.117 41.183 87.500

3: Vertical Comfort Fatigue Health

(Hz) actual weighted (hours) (hours) (hours)

2.24 0.2900 0.2170 2.563 13.150 30.617
7.12 0.2100 0.2100 2.717 13.717 31.750
4.48 0.1500 0.1500 4.533 20.867 46.617
2.85 0.1700 0.1435 4.833 22.000 49.000
8.95 0.1600 0.1430 4.850 22.117 49.250

* Inernationat Standards Organization ISO 2631: Comfort ... Reduced comfort boundary
Fatigue ... Fatfgue-decreesed proficlency boiidary
HeaLth ... HNeath and safety exposure Limit
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'.M Ibahh.-m- paGmhV bwX: RUN-l8 Driver seat
MM: FIP' , Y: T mwa

aML- WlmamO LML Gwm MwM *"Z L.VV Februar 14, 1M9 NO1SA2 rUM&

1.0 0 .02/0.191

x 0.07/M9H

Z 0.1110.40 ~

Z 0.1403W 1 W91

A 2~~~.24 If 0.0130.14k,91. ~f UI~
z 0.1610j"

X 0.07 0.273 4

2.85 Y 0*8 Goins
Z 0. 17/0.4317

X 0.16100.31 ~Ih~I
Z 0. 13 10.M3 --

X 0.,30/0429"l

Z.9 0.152/ 0.2640 ~UUl UIIi

X 0.: I301 OM
5.70 Y o.0, .4 . f0..

Z 0. 14 10.26

X 01910*1
7.12 Y 0.:21/0ICA,

8.195 Y o.0,o~ 30 'A

11.39 Y o1i,19 100 K-wk
Z 0.10/0.301

X 0 13 1l.30
14.24 "' 0u OP/1

Z 0.07/01 OA"

X 0.IS/l.713

17."0 Y 0.l121l.713
Z 0.06/0 .5W

X 0.1611.I61
22.58 Y 0.IAM2.61

Z 0.06/10.7M6

X 0.22/117Z
28.48 Y o.01 2.7Z

Z 0.05 10.954

X 0.31/3.446
36.01 Y 0 .09 1 3.44

Z 0.05 11.M6

X 3.1914.M
45.17 Y 0.10 14.M

7. 0.09/5.4513

4.56.97 Y001.5

X 0.07/1672n
4 ~ 71.82 Y o.05 1 6.

0.1 1.0 RMS/FDPI redo to.

-20 -10 0 (dgciflel) 10 20

Course: Secondary a
Speed: 20 mph
Note: Unloaded trailer



USBARL sumnary of analysis
per ISO-2631* guideline on RUN-19 Passenger I
whole-body vibration (WBV)

21-SEP-93 15:29:45

1: Vehicle: ....... X915a2 truck
2: Date: .......... February 14, 1992
3: Course:....... Secondary a
4: Position: ...... Passenger
5: Speed: ......... 25 mph
6: Note: .......... Unloaded trailer

Third-octave bands with greatest Durations of WBV exposure
weighted RMS accelerations (m/s 2) before reaching ISO limits*

Z: Longitudinal Comfort Fatigue Health

(Hz) actual weighted (hours) (hours) (hours)

8.95 0.4800 0.1073 4.517 20.833 46.617
7.12 0.3200 0.0899 5.833 25.750 56.617
3.46 0.1400 0.0809 6.750 29.183 63.500
2.85 0.0900 0.0632 9.450 38.867 82.867
2.24 0.0700 0.0625 9.583 39.300 83.750

Ys Transverse Comfort Fatigue Health

(Hz) actual weighted (hours) (hours) (hours)

8.95 0.5700 0.1274 3.500 16.867 38.367
3.46 0.2200 0.1272 3.500 16.900 38.433
7.12 0.4300 0.1208 3.783 18.000 40.750
2.85 0.1700 0.1193 3.867 18.300 41.367
2.24 0.1100 0.0982 5.133 23.183 51.367

3: Vertical Comfort Fatigue Health

(Hz) actual weighted (hours) (hours) (hours)

3.46 0.4300 0.3999 0.867 5.783 14.550
2.85 0.3800 0.3208 1.350 7.850 19.183
2.24 0.2700 0.2020 2.883 14.400 33.250
8.95 0.2200 0.1966 3.017 14.900 34.300
7.12 0.1600 0.1600 4.117 19.267 43.367

International Standards Organization ISO 2631: Comfort ... Reduced comfort boundary
Fatigue ... Fatigue-decreased proficiency boundary
Health ... HNetth and safety exposure limit

86



a I -d IpmS as Y RUN-19 Pasenger seat
am. vsamd bswmV TIUM VMisR.n u "-,-- -O~ Fexnay 14, 1M M91iS2 buc

Exposure: l0b Ou0..IM HI
/T

X 0.05 101%ll i•••i•!•'••••!•i .:

1.082 Y 0.07/019Il-
Z 0.0510./31

X 0.06/0.191 &

*1.42 Y 0.0510.191
Z 0.071 OAS* ::

X 0.064 91 a.
1.83• Y 0.07MIlIN :::.:•; ':,.'J" .W.-l

Z 0.10 /0.3" :.:'. S:

X 0.07I0.,14 :
S2.2A Y 0.11 / 0.214 .z 0,•.1.7 1• c.an•: ¢-.• -i!:!

X 0.09/0.23-

2.85 Y 017/0.2-B MZ 0.3810.317 !••;!• • • •

X 0.14/0M1:.
3.46 Y 0.22 /0.1 eIf

Z 0.43 / o.n

X 0.11/0.02 M4.48 Y o.0104J P. • ••• : :.i :•'•::':':•:
Z 0.13 10. - .

X 0.14 / 35W :
5.70 Y 04/045 .. :. -'

Z 0.1310. : . *1 '¼

X 0.32 1 0 :' I$:..• II lglllml l

7.12 Y 0 .:0/0. .
Z 0.16/0.2M . . - " . -A'

X 0.1C / 04856 *:4*>fmumim
8L95 Y 03s7 / .8i

7. 0.220.0 aS 0&&x -M4SUUUUf

X 0.35/IS .. .> . .. . . . .11.39 Y 0.46 nM •••••....::`.:••::.•.:••E:::.;`..::••mli8

z 0.17 /i0.33 :O:j4>::::: \ : .:... OI i n

X 0.24/ 1 • :.
14.24 Y 0.25/i..•

Z 0.0 /0.477 •.4'::; S

17 X 0.19/1.713 tt17.90 Y o.wm/im M,
Z 0.06•/ 0.5

X 0.13/1161
22.58 Y o.2, 12161

Z 0.0 10.5/m

X 0.241/.tm
28.48 Y 0.1212.

Z 0.03 / 0.954

X 0.33/3,446

. 36.01 Y 0.09/ 3.446
Z 0.0411.,00

X 1.30 / 4f 4>:$4>•X4444:

45.17 Y o.26/4,4m
Z 0.06 IJ513

X 0.311/5.45156.97 Y o.0 1 .451
Z 0.061 /LM

X 0.2916*72
71.82 Y 0.09 / "n

Z 0.03/2405

0.1 1.0 RMSIFDPB Tio 10.SI a a .1 a a I , i •Ii

21-4i M 15:29:45 I a a u p a a p a a.. .a a p a.. a u;* .. ' I '

-20 -10 0 (decriels) to 20

Course: Secondary a
Speed: 25 mph
Note: Unloaded trailer
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USAAZL summary of analysis
per ISO-2631* guideline on RUN-19 Driver
whole-body vibration (WBV)

21-SEP-93 15:29:45

1: Vehicle: ....... M915a2 truck
2: Date: .......... February 14, 1992
3: Course:........ Secondary a
4: Position:...... Driver
5: Speed: ......... 25 mph
6: Note: .......... Unloaded trailer

Third-octave bands with greatest Durations of WBV exposure

weighted RMS accelerations (m/s 2 ) before reaching ISO limits*

1: Longitudinal Comfort Fatigue Health

(Hz) actual weighted (hours) (hours) (hours)

3.46 0.0900 0.0520 12.183 48.367 101.500
7.12 0.1700 0.0478 13.617 53.117 111.000
8.95 0.1900 0.0425 15.800 60.500 125.000
2.85 0.0600 0.0421 15.933 61.000 126.250
4.48 0.0900 0.0402 16.900 64.250 132.250

Y: Transverse Comfort Fatigue Health

(Hz) actual weighted (hours) (hours) (hours)

8.95 0.4600 0.1028 4.800 21.933 48.867
2.24 0.1100 0.0982 5.133 23.183 51.367
2.85 0.1300 0.0912 5.700 25.300 55.750
7.12 0.3200 0.0899 5.833 25.750 56.617
3.46 0.1300 0.0751 7.467 31.800 68.867

3: Vertical Comfort Fatigue Health

(Hz) actual weighted (hours) (hours) (hours)

7.12 0.1900 0.1900 3.183 15.583 35.683
8.95 0.1800 0.1609 4.083 19.150 43.117
3.46 0.1600 0.1488 4.583 21.050 47.117
2.85 0.1600 0.1351 5.267 23.683 52.367
2.24 0.1500 0.1122 6.833 29.500 64.250

SInternational Standards Organization ISO 2631: Comfort ... Reduced comfort boundary
Fatigue ... Fatigue-decreased proficiency boundary
Health ... Health and safety exposure timit

88



Mon. Meaa MW .,. & o X; A RUN-19 Driver seat
,AM. M. L@P. bwA---AM.L. wFebruary 14, 1 M M1 15a2 buck

Exposur: l1bh(Om RCD jFDF8 EL

(HZ RM.S I FD
I:' I nllllgi 4 4 .1 1 i 1 i

X 0.03/0.191
1.0 Y 004 10.191

z 0.o5 1 o ..

X 0.0210.191
1.42 Y 0.0410. 191 U

Z 0.0610.450 3 Mý

x 0.01ao.l91 P

1.83 Y 0.06/0.191 *;$A ?)
Z 0.0910.36M UalA::

X 0.04 10.214 4
2.2A Y 0.11 0.214S

Z 0.15103M3

X 0.06/ *O= , ,

2.98 Y .13/0.273
Z 0.1610.317 -

X 0.09/0.331 "

3.46 Y 0.13 /0.333:.>:<:•:::.:#: - ug: m
Z 0. 1610.30:"

X 0.0910. /:
4.48 Y o8,.c :::v.:::

Z GAYA/0.2603.... ..

X 0.10/0-45
5.70 Y oi io ::.

Z 0.1010. 2 G.:.

X 0.1710.01
7.12 Y a.32/0.:31 :: .2. 0.39/0..23 ...:ii•iii:: -i!•,:i.. .. '..• ':.:,:::;•

X 0. 19/ /O:56
8.95 Y 0.o6/tO:u-

X 0.15810-M:

11.39 Y 0.33I•I=
Z 0.14 /0.361" ' " :

X 0,16/130
14.24 0.121130

2 0.11/0.477 " ': '' ; ' :

X 0.14/1.713
17.90 V o.,1/ .71

Z 0.07/0499 / 0 '5"

X 0.16/2.161
22.58 Y 0.,1412.11

z 0.07/ .&75

X 0.24/2125
28.48 Y o0.1,/2.

z 0.0610.04

X 0.23 /3.446
36.01 - o.uo / ,.,

2. 0.05 /1.36

X 0.15/14M
4S.17 Y 0.,12/4M3f

2. 0.04/1313

X 0.09 $.451
56.97 Y 0.05,5.•.,

Z 0.04/ I.fM

X 0.03 /0GM

71.82 Y o.osi16
Z 0.05 2.40W

0.1 1.0 RMS/FDPB ratio 10.
I I I I I a 1.1 I I , , I I,

214E1 M 13:29-.45 1 -r v- -r r r ' ' ' I 'r'- ' ' 'Ir' '

-20 -1o 0 (dikBeb) 10 20

Course: Secondary a
Speed: 25 mph
Note: Unloaded trailer
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U8AARL summary of analysis
per ISO-2631* guideline on RUM-23 Passenger I
whole-body vibration (WBV)

21-SEP-93 15:29:45

1: Vehicle: ....... M915a2 truck
2: Date: .......... February 14, 1992
3: Course: ........ Cross country #I
4: Position: ...... Passenger
5: Speed: ......... 8 mph
6: Note: .......... Loaded trailer

Third-octave bands with greatest Durations of WBV exposure
weighted RMS accelerations (m/s 2 ) before reaching ISO limits*

X: Longitudinal Comfort Fatigue Health

(Hz) actual weighted (hours) (hours) (hours)

2.85 0.6600 0.4632 0.283 2.817 7.717
2.24 0.5000 0.4464 0.300 2.983 8.117
4.48 0.5600 0.2500 1.167 6.967 17.217
1.83 0.1000 0.1000 5.000 22.683 50.367
7.12 0.3500 0.0983 5.133 23.117 51.367

Y% Transverse Comfort Fatigue Health

(Hz) actual weighted (hours) (hours) (hours)

2.24 0.2100 0.1875 1.900 10.267 24.433
1.83 0.1600 0.1600 2.450 12.617 29.500
2.85 0.2100 0.1474 2.800 14.017 32.433
1.42 0.1300 0.1300 3.400 16.433 37.500
3.46 0.2200 0.1272 3.500 16.900 38.433

Z2 Vertical Comfort Fatigue Health

(Hz) actual weighted (hours) (hours) (hours) 4

2.24 0.7000 0.5238 0.517 3.917 10.267
2.85 0.5700 0.4811 0.583 4.433 11.467
4.48 0.3500 0.3500 1.167 6.967 17.217
3.46 0.2200 0.2046 2.833 14.183 32.750
1.83 0.2600 0.1759 3.567 17.150 39.000

lnteretfonal Standards Organfzation ISO 2631: Comfort ... Reducd comfort boundary
Fatigue ... Fatigue-decressed proficiency boundsry
Heatth ... Hetth and safety exposure Limit
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aSP mk"aba, pye AMa X -- : Tv RUN-23 Passnger seat
P110. Pshlkwamn ISbwinqbabY Y:Ia
EMS: VRM±..IintM2,. 2obd b& . Vatil February 14,1992 M9152 mUVk

Exposure: l0b OmuC tP HE

X OAS0/0&91 X,$~&S3&3UhhU

1.83 Y 0.13/0. 191

2 0.:/0.3W91

X 040/00.14 ________

2.24 Y 0.2110.214
Z 0.70103M

2.85 'r o.21 lors
Z2O 10,/317

X 04171/0213
3.46 v ozi2omn ,\~________

Z 0.3/06 1 " *.

4.48 Y 0.2410.420-
2 035 / 041111 ~ e$*

X 0./04 I'r* \'25.70 Y' o. 1o2 1 JU
Z 0.13/0.M3 *~S8

7.12 Y 0.211/0.31
Z 0.13/0.20111

X 0O2l /056O*:/&W
8.95 Y 0.21/03*

2 0.10/0.300 ~ SS$S

X 0.14 /1.00
11.39 Y 0.14/1 A

2 0.30/0.33 :*81:.;::~*~~

X 0.16 / 3.301
14.24 V 0.10 I 13

Z 0.06/ 0.477

X 0.717/1.7113
17.90 Y 0.16/1.713

2 015/0469

x o.ts/2Loi1
22.58 Y, oaX /u 2. :*::1

Z 0.04 /0.756

X oz.72m
28.48 Y 0.1812.72

2 OAS /0.254

X 0m / 3.446
*36.01 Y 0. 16 / 3A*

X 0.311/43.3
45.17 Y 0.06/i4.m

2 0*6/41 13

X OM 7/5.451
A 5M.97 Y 0.09 /15.451

z OAS 11.90
7.2 X 0.0 /Gin

2 0*6/2.405
0.1 1.0 RNIS/FDMB mbf 10.

-20 -10 0 (decimes) 10 20

Course: Cross country #11
Speed: 8 mph
Note: Loaded trailer
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USMN summary of analysis
pr ISO-2631* guideline on RUN-23 Driver I
whole-body vibration (WBV)

21-SEP-93 15:29:45

1: Vehicle: ....... N915a2 truck
2: Date: .......... February 14, 1992
3: Course: ........ Cross country #1
4: Position: ...... Driver
5: Speed: ......... 8 mph
6: Note: .......... Loaded trailer

Third-octave bands with greatest Durations of WBV exposure
weighted RMS accelerations (m/s 2) before reaching ISO limits*

X: Longitudinal Comfort Fatigue Health

(Hz) actual weighted (hours) (hours) (hours)

2.85 0.4700 0.3298 0.633 4.700 12.117
2.24 0.3600 0.3214 0.667 4.883 12.517
4.48 0.3500 0.1563 2.550 13.017 30.300
7.12 0.2300 0.0646 9.167 37.867 80.867
1.83 0.0600 0.0600 10.117 41.183 87.500

Y: Transverse Comfort Fatigue Health

(Hz) actual weighted (hours) (hours) (hours)

1.83 0.1700 0.1700 2.233 11.683 27.433
2.24 0.1700 0.1518 2.667 13.500 31.367
1.42 0.1100 0.1100 4.350 20.183 45.250
2.85 0.1200 0.0842 6.383 27.800 60.867
3.46 0.1400 0.0809 6.750 29.183 63.500

Z: Vertical Comfort Fatigue Health

(Hz) actual weighted (hours) (hours) (hours)

2.85 0.3200 0.2701 1.817 9.900 23.617
2.24 0.3600 0.2694 1.817 9.933 23.683
4.48 0.2100 0.2100 2.717 13.717 31.750
7.12 0.1400 0.1400 5.000 22.683 50.367
3.46 0.1300 0.1209 6.167 27.000 59.250

* International Standard. Organization ISO 2631: Comfort ... Reduced comfort boundary
Fatigue ... Fatigue-decreased proficiency boundary
Health ... Health and safety exposure limit
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PINSamb1 .51- % X..Y: x RUN-23 Driver seat
I9006: Psged~m-inellmlld pmy• Y: T...mm

SlSbAsud A banis y 7. Vbw
,Mu Thuds 3., L emhsnm L &Z February 14, 1992 1915.2 trUck

Exposure: l0b &O.n RC. FD'a III

(Hz) iIs/lies ' k j v r.

X ".010.111.02• Y 0.0310.101 $&•'.Q.'.5. ' •. '&MA1NU

1.42 Y 0L110.11 -,
Z 0.110.450

1.83 Y 0.1714.191
2 0.1/013116 mu%,

X 0.3410.214 " s&AnUnnlUII
2.24 Y 0.1710.214 •% fZ:•:' O:in1Iin h<,.i

z cii 103X M

X 0.4?/.7 3 1
2.85 Y 0.12104.2" \3 % :* ss0 sw

X 0.1010.317

3.46 Y 0.140,331 .M MW."."-:'
Z 0.1310.11 18.." .- ,' -- ,

X 0.3510.439 . . .. :. ..
4.48 Y 0.1510.•09 .. , . : .:.: :: . ,-

z 0,21 0,.2 :.

X 0.1710-45 ". :..% .- .

S.70 Y 0.1010.-W &?.:'$ ."&"***
2 0.1210.21 .. •si&.S'• U • UI l 8

X 0.L330.8 • *

8.95 Y 0.305 I0,.sI
2 0.11 M0OD SN

X 01.171JM '::::: .: :"

11.39 Y U I.I,,,i
Z 0.1110381 .

X 0.21 / 3_w3
14.24 ' o.091 -w

2 0.09/0.4"77 .-•..;• P..

X 0.159/.713
17.90 V 0.15sI71

z 0.16 1/0. .

X 0.13/2.161
22.58 Y 0.192.161

Z 0.0610.7L56

X 0.3612.725'I

28.48 V L13 /o2.725
Z 0.05/0.954

X OM / 3.446
S36.01 Y 0o/3.446

z OAS I I.0

X 0.14/4.3=

45.17 YOA o14M
Z 0.0S1.513
X 0.1015/4l

56.97 Y 0'a Ioslat

X OX"/.M/
71.82 ' o0man

Z OA /412.405

0.1 1.0 RMS/FDPB ratio 10.
21-4I M 15:24-45 1 1 1 1 . I I I 1" 1 ' I ' ' ' ' I ' ' '

-20 -10 0 (dodD.,h) 10 20

Course: Cross country #1
Speed: 8 mph
Note: Loaded trailer
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USMAL summary of analysis
per ISO-2631* guideline on FRUN-24 Passenger
whole-body vibration (WBV)

21-SEP-93 15:29:4

1: Vehicle: ....... M915a2 truck
2: Date: .......... February 14, 1992
3: Course: ........ Cross country #1
4: Position: ...... Passenger
5: Speed: ......... 10 mph
6: Note: .......... Loaded trailer

Third-octave bands with greatest Durations of WBV exposure

weighted RMS accelerations (m/s 2) before reaching ISO limits*

1: Longitudinal Comfort Fatigue Health

(Hz) actual weighted (hours) (hours) (hours)

2.85 0.6100 0.4281 0.333 3.183 8.583
2.24 0.4100 0.3661 0.517 4.033 10.583
5.70 0.5700 0.2000 1.700 9.433 22.617
4.48 0.3800 0.1696 2.233 11.717 27.500
3.46 0.1900 0.1098 4.367 20.250 45.367

Y: Transverse Comfort Fatigue Health

(Hz) actual weighted (hours) (hours) (hours)

2.24 0.2500 0.2232 1.417 8.133 19.800
1.83 0.1700 0.1700 2.233 11.683 27.433
1.42 0.1400 0.1400 3.033 14.967 34.433
2.85 0.1900 0.1333 3.267 15.933 36.433
3.46 0.2300 0.1329 3.283 15.967 36.500

Z: Vertical Comfort Fatigue Health

(Hz) actual weighted (hours) (hours) (hours)

2.85 0.5300 0.4474 0.683 4.933 12.617
2.24 0.5300 0.3966 0.883 5.850 14.717
4.48 0.3000 0.3000 1.517 8.600 20.800
3.46 0.2600 0.2418 2.167 11.433 26.933
5.70 0.2400 0.2400 2.200 11.550 27.183

* International Standards Organization ISO 2631: Comfort ... Reduced comfort boundary
Fatigue ... Fatigue-decreased proficiency boundary
Health ... Health and safety exposure limit
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2 2M i a@4 uym- p a XlbW-: Ttmw RUN-24 Passnger seat
EMS: Vbrsial.MJeMhmsIm9(mMZ) Z. ve Fbruary 14, 1IM M912 trwk
Exposure: l0b Out ~RCI IFDPS flSEL

X 0.02/06292 i1~

1.02 Y 0.120. 9

X 0.0/0.292
1.43 Y 4.27410.29 :\

X 0.42/0.224
1 .24 v 0.257/0.224 1

z as ea q.M&

X 0.62110.2734
2.85 Y OM 0.29/.24

Z 0.53/0.327 $kk1

X 0.29/115 a

Z OM torn 1.

X.4 YO10.3/30
4.4 V.20 10.201~ .ZWS~12222

X 0.36/0.62a

Z 0.3/10.6M

8.95 Y o-ntos *>aw*m~
z anM I&

X 0.26ISO.

7.2 0.20/0.02

Z 0.13/0.=7 ~&
X 0.27/2.723 ýXX

17.90 V 0.22/O272AM ~ '
Z 0611/0-5

X 0.23 /2.262

28.48 v o.nttim
7. 05/.1040

X 0.1613.06

Z OMt/2.Ab
X 0.11.3/4= &"~'

4 X1 0.1812t16
Z1 0.05/2.723

X 0A / 5.432 6 &
36.07 V 0.25 /3.42

z 0.oot/ 1269

X 0.10 / 043
1.01 YM/FP 0.21140

56.9 Yt 0 AS/D). 10 205

Course Crs counry #
speed 100 mphF rto 0

Note: Loaded trailer
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UBUAaaI sumary of analysis
per ISO-2631* guideline on RUN-24 Driver I
whole-body vibration (WBV)

21-SEP-93 15:29:"

1: Vehicle: ....... M915a2 truck
2: Date: .......... February 14, 1992
3: Course: ........ Cross country #1
4: Position: ...... Driver
5: Speed: ......... 10 mph
6: Note: .......... Loaded trailer

Third-octave bands with greatest Durations of WBV exposure

weighted RMS accelerations (m/s 2 ) before reaching ISO limuLts*

X: Longitudinal Comfort Fatigue Health

(Hz) actual weighted (hours) (hours) (hours)

2.85 0.4300 0.3018 0.767 5.350 13.583
2.24 0.2800 0.2500 1.167 6.967 17.217
5.70 0.3500 0.1228 3.700 17.650 40.000
4.48 0.2300 0.1027 4.817 21.967 48.867
3.46 0.1300 0.0751 7.467 31.800 68.867

Y: Transverse Comfort Fatigue Health

(Hz) actual weighted (hours) (hours) (hours)

2.24 0.1900 0.1696 2.233 11.717 27.S00
1.83 0.1500 0.1500 2.717 13.717 31.750
1.42 0.1000 0.1000 5.000 22.683 50.367
3.46 0.1700 0.0983 5.133 23.150 51.367
1.02 0.0800 0.0800 6.850 29.550 64.367

3: Vertical Comfort Fatigue Health

(Hz) actual weighted (hours) (hours) (hours) -

2.8S 0.3300 0.2786 1.717 9.S00 22.750
2.24 0.3300 0.2469 2.100 11.117 26.250
5.70 0.2000 0.2000 2.933 14.583 33.617
4.48 0.1800 0.1800 3.450 16.650 38.000
7.12 0.1600 0.1600 4.117 19.267 43.367

SInternetionat Standards Organization ISO 2631: Comfort ... Reduced comfort boundary
Fatigue ... Fatigue-decreased proficiency boundary
Health ... Helth and safety exposure limit
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FMa b* Fad-MMO~ ssP , s X )bofw: LSISSI RUN-24 Driver seat

RM bMkUR.ML mmndm01 Z Valet February 14, 19M M915a2 buck
Exposure: l0hOm Ra Cs IrwsB IHSE

Mlz) 'uui". II 2 -

1.02 Yomg
z @5 test

X 0S2/0M:1
1.42 Y 0.10/0.191 ~ *~\eI0UU

z0.13/.14 __ I ii0

X 0.06/0d91
1.83 Y ads5 9tmo

Z 0.17/0-M0
X 0.0037 4 l *t 2

2.84 V 0.11/9=4 ffl % 2
Z 033/0.317 *i1*112%%X*

X 0.13/0.31

X 0.:3/OS %i&.. oŽ
4.48 Y 0.7150.33 :~*&~sc~2%

Z 0.13/0M2 2t1*46*W%%

X 0.5/34 &2%%*%1$

IC 0.210/0.=1$22r2

5701 Y 0.13/0.0 KO11

2 0.16/0.01 *..'11*2112221
7.1 0.5Y usie1212-s
8.5 0.19/0.=5 21~E1

/ 0.13/0.300 V*M*K*1121*11i122%Mm

11.39 V 0.121/IS 2
2 0.12/0.331 22 *2**2

IC 0.20/130182
14.24 V OS / 13

2 OS /0.477" %~1C:~

XC 0.19/1.713 2
17.90 V Os.I5Iml

X 0.202.16
22.58 V 0.15/1161

Z OS0.061IL

X 0.2412.72
28.48 V 0.10172

2 A 0/ 0.064

X 0.26/3.446

V36.01 Y 001/3A46

X 0.16143=
4S.17 Y 0*9/433

2 05/II131

X 0.12/SAl:
56.97 V 0*7/3.45

2 045/1.903

X 027/.37
71.82 V 05/6flu

Z 05S/2.40

011.0 RMS/FDF rSafo 10.
2I.4W.9313,9:46 . . . . . .*I ..

-20 -10 0 (dociflo) 10 20

Course: Cross country #11
Speed: 10 mph
Note: Loaded trailer
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UUAhRL summary of analysis
per ISO-2631* guideline on RUN-25 Passenger
whole-body vibration (WBV)

21-SEP-93 15:29:46

1: Vehicle: ....... X91Sa2 truck
2: Date: .......... February 14, 1992
3: Course: ........ Cross country #1
4: Position:...... Passenger
5: Speed: ......... 12 mph
6: Note: .......... Loaded trailer

Third-octave bands with greatest Durations of WBV exposure

weighted RMS accelerations (m/s 2) before reaching ISO limits*

X: Longitudinal Comfort Fatigue Health

(Hz) actual weighted (hours) (hours) (hours)

4.48 0.7800 0.3482 0.567 4.350 11.300
7.12 1.1200 0.3146 0.700 5.033 12.867
2.24 0.3100 0.2768 0.917 6.050 15.150
2.85 0.3800 0.2667 1.000 6.367 15.867
5.70 0.5400 0.1895 1.867 10.133 24.117

Yt Transverse Comfort Fatigue Health

(Hz) actual weighted (hours) (hours) (hours)

2.24 0.2000 0.1786 2.067 10.967 25.867
1.83 0.1600 0.1600 2.450 12.617 29.500
1.42 0.1500 0.1500 2.717 13.717 31.750
3.46 0.2300 0.1329 3.283 15.967 36.500
7.12 0.4500 0.1264 3.533 17.000 38.750

St Vertical Comfort Fatigue Health

(Hz) actual weighted (hours) (hours) (hours)

4.48 0.3000 0.3000 1.517 8.600 20.800
7.12 0.2100 0.2100 2.717 13.717 31.750
2.24 0.2300 0.1721 3.683 17.617 39.933 A
5.70 0.1700 0.1700 3.767 17.867 40.500
2.85 0.1900 0.1604 4.100 19.217 43.250

Sinternetionat Standards Organization ISO 2631: Comfort ... Reduced comfort boundary
Fatigue ... Fatlgue-decreased proficiency boundary
Health ... Neelth and safety exposure timit
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IWW bef---h Is Nk eq-m X: Tng RUN-25 Passnger seat

RMa VbMýRnmLGn.v~MU6b L VW Febwyw 14, 1M9 1(915.2 buck
Exposure: l0b Gm RCS FDM9 IHSEL

1.02 V a.m019 mixt't, ~8A~~US~U~g

X 0.15/0.10

X 0.1310.31 !&&

1.83 Y 0.24/0.29

2 0./0103" $/~

X 031141.214 ~ ~ $l

2.8 v 03/0.23M ~ 4s&

Z 0.19/0.317

3.46 v os /3: sss*m
Z 0.24/0M2 &\&IN'~ k>~~tf~f

4.8 0.18/0.4" ~l~~bbIlU
2 030/0.M3

5.70 'Y on io-su
1 0.37/0.3

X 3.32/GitA
7.12 V 0i.4/Gist

Z 0.21/2 MM

x 0.27/0*W w
8.5 Y 0.30 e/s 0" s~

z 0.11/0300 4'~~w*~47t~U

X 0.212/i cZ' '

2 0.122/0331 UXM

14.24 Y o.1e1tas i81&

X 0.2711.713 Kf-'
17.90 Y os, tan 3

2 OS /0499

x 030v / IE 1 s& 1 w
22.58 Y aziaas6

28.48 Y .627

X 0ý33/3.46
fw 36.01V oAP 13.4*

X 0.3114=2
45.17 Y 0.03433

Z. 05/I133

56.97 Y 0.383/.31,
z OAS I Lm

X O.23/0.37
71.82 r osian

0.1 1.0 RM(S/FDFB ratio 10.
21-9S43tS:29:46 iI.. I .,, . I..I,.3. I TI.TIEr 11 1 i 1 1 11i

-20 -10 0 (deci~eS) 10 20

Course: Cross country 11
Speed: 12 mph
Note: Loaded trailer
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USAaaM summary of analysis
per ISO-2631* guideline on FRU-25 Driver
whole-body vibration (WBV)

21-SEP-93 15:29:46

1: Vehicle: ....... g91Sa2 truck
2: Date: .......... February 14, 1992
3: Course: ........ Cross country #1
4: Position: ...... Driver
5: Speed: ......... 12 mph
6: Note: .......... Loaded trailer

Third-octave bands with greatest Durations of WBV exposure

weighted RMS accelerations (m/s 2) before reaching ISO limits*

X: Longitudinal Comfort Fatigue Health

(Hz) actual weighted (hours) (hours) (hours)

4.48 0.4200 0.1875 1.900 10.267 24.433
7.12 0.6400 0.1798 2.033 10.867 25.683
2.24 0.1800 0.1607 2.433 12.550 29.300
2.85 0.2000 0.1404 3.017 14.933 34.367
5.70 0.3400 0.1193 3.867 18.300 41.367

Y: Transverse Comfort Fatigue Health

(Hz) actual weighted (hours) (hours) (hours)

1.83 0.1300 0.1300 3.400 16.433 37.500
2.24 0.1400 0.1250 3.600 17.250 39.183
1.42 0.1100 0.1100 4.350 20.183 45.250
7.12 0.3000 0.0843 6.383 27.800 60.750
5.70 0.2400 0.0842 6.383 27.800 60.867

s: Vertical Comfort Fatigue Health

(Hz) actual weighted (hours) (hours) (hours)

7.12 0.3300 0.3300 1.283 7.550 18.500
4.48 0.2700 0.2700 1.817 9.900 23.617
5.70 0.2300 0.2300 2.350 12.217 28.550
2.24 0.2400 0.1796 3.467 16.717 38.050
2.85 0.2100 0.1773 3.533 17.000 38.617

SInternationlt Standards Organization ISO 2631: Comfort ... Reduced comfort boundary
Fatigue ... Fatigue-decreased proficiency boundary
Hearth ... Hatth and safety exposure timit
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SM lbshh-WMW MS bWAv d X: TLAglt RUTN-2.5 Driver seat
am- Zbt~ RMAaob@m=O Februiry 14, 1992 M91542 buck
MExVtsure: 10J. &nS WM2)D H

X U2100.191 I
1.02 Y e or wior ýN.MMMI & .XMsMdl

X 0.0/0.191 tS*k&.___
1.42 Y 0.1g1 &aw9

Z @.3Is0AW ?8 9I -Ir 'nXmsZt

1.83 Y 0.230.29
Z "82/0.3"

X 0.34/0.22

x.5 ta olon tk;IWec'

Z 0.2110.317-

X 0.12/O31MI*ksr4,I
-- 3.46 Y 0.24/0331 ýWwmit:S Z f%*,t~U0h

7. 0.141C.3 *IMTt~ (t&AUUIUUI

X 0.0/0.0M V** MtIt?>,',

4.48 Y 0.14/0.4V

5.70 V 0.2/045 e-w&

Z 0.3/10.M6~t&

X 0.17/054 It6 %
L.95 V 033054mG *

7. 0.16)0300M 
0

S&~4 S~ *31IUlh~l

X 0.29/IS t c' S'

11.39 Y 0.71nmOO
2 0.1710331 &2 :" !* st:*IIiS

X OS) 231" &$&4:I

14.24 " o-nnae
Z 0.1220.47 ýýItW.Ik~#~

X 0.24/1.713 ~ tI~tt
17.90 Y Vm 0.1/*7t3 10&w

X 02012.1#1 Mtw=~
22.58 Y 0.221/2.161

z 0M9/0.7M4 Ow.t

X 037n2.7m MM
28.48 Y 0.1412t7

7. OAS/tU

X 03313A464
36.01 Y V ej/t3.

X 0.2114M0
45.17 Y oa~m/O

2 A 05/1413

56.97 Y .1a
z OASuI .m

x oman=
71.82 Y or 'an

Z2A 052A45
0.1 1.0 RMS/FDPU adfo 10.

21ME 15:129-46pFI. Ip.a.

-20 -10 0 (decifbe) 10 20

Course: Cross country 11
Speed: 12 mph
Note: Loaded trailer
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USAAaL sumary of analysis
per 5so-2631* guideline on R-226 Passnge I
whole-body vibration (WBV)

21-SEP-93 15:29:4

1: Vehicle: ....... X915a2 truck
2: Date: .......... February 14, 1992
3: Course:......... Paved
4: Position: ...... Passenger
5: Speed: ......... 55 mph
6: Note: .......... Loaded trailer

Third-octave bands with greatest Durations of WBV exposure
weighted RMS accelerations (m/s 2 ) before reaching ISO limits*

X: Longitudinal Comfort Fatigue Health

(Hz) actual weighted (hours) (hours) (hours)

2.24 0.5700 0.5089 0.233 2.433 6.783
2.85 0.6300 0.4421 0.317 3.033 8.217
7.12 0.9900 0.2781 0.917 6.000 15,050
4.48 0.5500 0.2455 1.200 7.150 17.583
8.95 0.4100 0.0916 5.667 25.183 55.500

Y: Transverse Comfort Fatigue Health

(Hz) actual weighted (hours) (hours) (hours)

7.12 0.4200 0.1180 3.933 18.550 41.867
2.85 0.1600 0.1123 4.217 19.683 44.250
2.24 0.1200 0.1071 4.533 20.867 46.617
1.83 0.0800 0.0800 6.850 29.550 64.367
3.46 0.1300 0.0751 7.467 31.800 68.867

Z: Vertical Comfort Fatigue Health

(Hz) actual weighted (hours) (hours) (hours)

7.12 0.7500 0.7500 0.200 2.250 6.317
2.85 0.3200 0.2701 1.817 9.900 23.617
4.48 0.2500 0.2500 2.067 10.967 25.867
2.24 0.3200 0.2395 2.200 11.583 27.250
3.46 0.1800 0.1674 3.850 18.250 41.250

* lnternstionst Stndrds orgenization ISO 2631: Comfort ... Reduced comfort boundary
Fatigue ... Fatigue-dscresed prof iciency boundary
Hearth ... Health and safety exposure timit
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'aM IbSpwtmar aSa R w Y~ : Lasibmi RUN-26 Passenger seat
mum.Z. VsRMma"m February 14, 1M9 M915a2 hiac

Exposure: 10hbn Os IS

X OS 10.29
1.02 y 02/0.291 V&

Z 0.1110.31

X 40.46 0191

1.83 y omjjmim~S&~UIt
z 0.it0/0.2M

2 X2 Y 0.220.214

2.85 y o.wmon
Z 0.32/03M7

X O 0.2/0.3
- 3~~.46 Y 0.13 orn&102D&*!*UI

Z 0.23/.23 ..

X 035/0.0 IVwMWI X-MM "Mf-ma1
4.48 Y 0.20/0" V0~

Z 025/0.=3 4~W ~&'Wl
X 03/30MI GM-jm~~

5.70 y omAo1s" 133sýM _

Z 0.13/0.2301*S3SNNSh

X 0.99 /0.021~~' ~$:~k¶!~
7.12 Y 0./082o ~ 3&*i

Z 0.75/gs10.=\~~~t*?ii&

X 0.427/033 *.

11.39 Y 03 /I mmmX 2*-

X 0.27 /1 I.-

X 0.3/21.713 M*
17.90 Y 0.12/1.713

X 0.21/1142
22.5 Y 0.17/12141

X 03 / 2.725 MM S.W. *9
28.48 Y ozt~ * .2

X 0.3513A46

r36.01 Y .1r34

X 0.37/4.23
4S.17 Y' 0*14.33

Z 0.07/23213

Z 0.06/2.331

X 0.26/Lflm
71.82 y 0*/Wi

Z 0.071 2A4
0.1 1.0 RMSIPDP3 ratio 10.

-20 -10 0 (decifld) 10 20

Course: Paved
Speed: 55 mph
Note: Loaded trailer
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USAMIL suzary of analysis
per ISO-2631* guideline on RUN-24 Driver I
whole-body vibration (WBV)

21-SEP-93 15:29:47

1: Vehicle: .. . 91a2 truck
2: Date: .......... February 14, 1992
3: Course: .. Paved
4: Position: ...... Driver
5: Speed: ... 5S5 ph
6: Note: .... Loaded trailer

Third-octave bands with greatest Durations of WBV exposure

weighted RMS accelerations (m/s 2 ) before reaching ISO limits*

X: Longitudinal Comfort Fatigue Health

(Hz) actual weighted (hours) (hours) (hours)

2.24 0.4000 0.3571 0.533 4.183 10.933
2.85 0.4200 0.2947 0.800 5.533 14.000
7.12 ".5200 0.1461 2.833 14.183 32.750
4.48 0.1800 0.0804 6.817 29.433 64.000
1.83 0.0600 0.0600 10.117 41.183 87.500

Y: Transverse Comfort Fatigue Health

(Hz) actual weighted (hours) (hours) (hours)

7.12 0.2500 0.0702 8.200 34.367 74.000
1.83 0.0600 0.0600 10.117 41.183 87.500
2.24 0.0600 0.0536 11.717 46.750 98.500
2.85 0.0700 0.0491 13.117 51.500 107.750
1.42 0.0400 0.0400 17.000 64.500 133.000

3: Vertical Comfort Fatigue Health

(Hz) actual weighted (hours) (hours) (hours)

7.12 0.4100 0.4100 0.817 5.583 14.117
2.85 0.3800 0.3208 1.350 7.850 19.183
2.24 0.3500 0.2619 1.900 10.300 24.500 "
4.48 0.1900 0.1900 3.183 15.583 35.683
3.46 0.1400 0.1302 5.550 24.750 54.617

* Internationat Standards Organization ISO 2631: Comfort ... Reduced comfort bomundry

Fatigue ... Fatigue-decreased proficiency boundry
Heatth ... Health and safety exposure timit
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aM Naowdcnn AS Ish %~ X: ý RUN-26 Driver seat
ofat VN~ttZ RkAmamboai 60 Febnaar 14, 1M9 1015a2 truc

Exposure: l0h GmO-Rw.PB ýE

X 045 001041 M8&ý4ý4

1. V 045/.191 $O MIMM

X.2 0.04104191

1.42 y 0.06 /0.19, Mm
Z 0.160/0.4

1.3 X 0.405/049
z 0m.1/03M0

X 0.4/0*3 s
2.85 v omioam

Z 03810.317

X o 0270331
Z.6 0.0140.233
X 0.13/00 *

Z 0.19/0.233

X P 10409 ass S3& SKKý
5.70 y OAS / ai

Z 0.13/0MMi**~$$3E88S1IIl~~I

X 0330.411
7.1.2 y as1 ,o~ai

Z 0.41/0MW3

8.95 Vy 0. 14 1/0.5 OGJW m :~%
Z 0.13/030 aw .%.6%1 2* *A**n&W týuI'm

x OJO.IaM
11.39 v 0.i01nIOo WM . kn

Z 0.14163311

14.2 y 0.11ius3
Z 0.13/0.47

XC 0.813/.713
17.90 Y 0.13/ .133

z o.10/4j" Vv9.

IC 025/2.161 ;S89m,
22.8 Y 0.1712.16

Z 0.0 / 0.735 iesms

XC 0.54/1725.
28.48 y 0~.14m.

Z 0.11/0.954 mIIS

XC 0.31/3A44
36.01 y 0.331045

X 0.35/4.=
4S.17 V 0.10/43

569 IC 0.13/.1

X 0.09 /5.45
z OAS1.m1

IC 0.11/5.87
a71.82 y 0.0/4.m7

Z 0.0/2.40
0.1 1.0 RMS/FDPS rauio 10.

I a I . 1 .I I I I

-20 -t0 0 (dWeieb) 10 20

Course: Paved
Speed: 55 mph
Note: Loaded trailer
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USAAaL summary of analysis
per ISO-2631* guideline on RUN-27 Passenger
whole-body vibration (WBV)

21-EP-93 15:29:47

1: Vehicle: ....... X91Sa2 truck
2: Date: .......... February 14, 1992
3: Course: ........ Paved
4: Position: ...... Passenger
5: Speed: ......... 35 mph
6: Note: .......... Loaded trailer

Third-octave bands with greatest Durations of WBV exposure

weighted RMS accelerations (m/s 2 ) before reaching ISO limits*

Z: Longitudinal Comfort Fatigue Health

(Hz) actual weighted (hours) (hours) (hours)

4.48 0.2900 0.1295 3.417 16.500 37.683
2.85 0.1200 0.0842 6.383 27.800 60.867
2.24 0.0800 0.0714 8.000 33.750 72.750

56.97 2.0100 0.0706 8.150 34.183 73.617
7.12 0.1800 0.0506 12.650 49.867 104.500

Y: Transverse Comfort Fatigue Health

(Hz) actual weighted (hours) (hours) (hours)

4.48 0.3700 0.1652 2.333 12.117 26.367
3.46 0.1100 0.0636 9.367 38.550 82.250
8.95 0.2300 0.0514 12.367 49.000 102.750
1.83 0.0500 0.0500 12.833 50.500 105.750
1.42 0.0400 0.0400 17.000 64.500 133.000

U: Vertical Comfort Fatigue Health

(Hz) actual weighted (hours) (hours) (hours)

2.85 0.3300 0.2786 1.717 9.500 22.7S0
4.48 0.2100 0.2100 2.717 13.717 31.750
2.24 0.2300 0.1721 3.683 17.617 39.933 "
3.46 0.1500 0.1395 5.033 22.750 50.617
7.12 0.0800 0.0800 10.783 43.500 92.000

* International Standards Organization ISO 2631: Comfort ... Reduced comfort boundmry
Fatigue ... Fatigue-decreesed proficiency boundary
Health ... Health end safety wepseure limit
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-jP Iapodo2S Ia wwtmm Y; Tiowde RUN-27 Passnger seat
KW.t Rma~mdsc IU bood" IT~~w

AM. VN~ft Z- RA oM6 "7 Februar 14, 1M M915a2 budk
Exposre: 10b Om F

1.0 0.0210.,91 3

1.42 Y OMat19 ,t

X SM 10.191 hvss

2.24 y 0.0410.219 WNMW
Z 0.3310.3

x 0.3310.317

2 X 0*OA102:4 &ýft&

3 X6 0.11210M31
Z 0.3310.317 4~~3~If~II22i

X 0.l06.8m, 08MII

4.48 y 0.37 0.4a
Z 0.21 0.23

X OAS10.56
5.70 V OASILSO~

Z 0*10.23 UNOMM

7 X 0.1810.3
7.12 y 0.121a0.1 -1*AM'K*L

X 0.1410.2%3 M* *
8.95 V 0.330.81 WWMN%

X 0.14l1.0 I 4& MM
11.39 V p.33 IMO0

7. 0"010631 ~ ~

14.24 Y 0.24/1306
Z M 0* 77. NAM

X 0.18I2.713 0'
17.90 Y 0.321 1.713

z om,70"5
X 0.1312.141

22.58 ' 0.16/2.10
Z. OAS 10375

X 0.3112.725
28.48 Y 0321.7A M.

z OAS 10.954

X OM3313AN1
36.01 Y 0.M 13AN1

X 0.3614.33
45.17 Y 0.0614M33

Z 0.0612.213

A56.97 Y 0.3 1 .452
Z 0.07 11.101

71.82 y 0.276.81

Z 0.012*5

0.1 1.0 RMS/FDPS ratio 10.

-10 -10 0 (doicb~l) 10 20

Course: Paved
Speed: 35 mph
Note: Loaded trailer
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9UAl suimary of analysis
per IS0-2631* guideline on RUI-27 Driver
whole-body vibration (WBV)

21-SEP-93 15:29:47

1: Vehicle: ....... X915a2 truck
2: Date: .......... February 14, 1992
3: Course: ........ Paved
4: Position: ...... Driver
5: Speed: ......... 35 mph
6: Note: .......... Loaded trailer

Third-octave bands with greatest Durations of WBV exposure

weighted RMS accelerations (m/s 2 ) before reaching ISO limits*

Z: Longitudinal Comfort Fatigue Health

(Hz) actual weighted (hours) (hours) (hours)

4.48 0.3500 0.1563 2.550 13.017 30.300
2.85 0.0700 0.0491 13.117 51.500 107.750
3.46 0.0600 0.0347 20.250 75.250 153.500
7.12 0.1000 0.0281 26.117 94.000 189.000
2.24 0.0300 0.0268 27.617 98.750 198.000

Y: Transverse Comfort Fatigue Health

(Hz) actual weighted (hours) (hours) (hours)

4.48 0.2400 0.1071 4.533 20.867 46.617
3.46 0.0700 0.0405 16.750 63.750 131.500
1.83 0.0400 0.0400 17.000 64.500 133.000
8.95 0.1600 0.0358 19.550 72.750 148.750
2.24 0.0400 0.0357 19.550 72.867 149.000

3: Vertical Comfort Fatigue Health

(Hz) actual weighted (hours) (hours) (hours)

4.48 0.2400 0.2400 2.200 11.550 27.183
2.85 0.2200 0.1857 3.283 16.017 36.617
2.24 0.1800 0.1347 5.283 23.750 52.617
3.46 0.1100 0.1023 7.767 32.867 71.000
7.12 0.0900 0.0900 9.217 38.050 81.250

Intwerntonat Standards Organization ISO 2631: Comfort ... Reduced comfort bounmdary
Fatigue ... Fatigum-decremsed proficlncy bouncdry

HeaLth ... HeaLth and safety exposure limit

108



"M. ibar4--o m,. , IXm'w: Tvmwbý. RUN-27 Driver seat

Oft V ±im bh m R.. -Vn February 14, 199 NM915a2 buck
Exposure: 10b (a Ics FDP3 IHSEL

IE IM I PonI~I l I

x 0.0110.i1i
1.02 Y 0.0I/O.191

x 0.01 M"3

x 0421&0191W

1.83 y 0441&e1"

X.4 0.04 L0214 W ///,w.

Z 0.18/035

X 0.47/6.7?
2.85 y o.0 1027 a-a &MV

Z 0.120.2317

3.6 X .035/0.I MOAOX w. -.

2 0.114/033

X 035M4030

7.12 V 0.*2100.420

z 0.3910.05 n

8.95 y 0 .03 1 so &xd&
7. 0.105M03OMMM

, 0.0/1.0W%

z 0.2 0910.=

x 0.09/16A
14.% V 0. 16/133A

7. 0.101/0.4

X 0.0131.73
117.390 0.12/ 1.71

Z 0.1106/056

X 0.1112.26
22.24 V 0 .012/213

Z 0.060.1C7756 mmwM

X 0.18/1.713

17" . 0.1211.713

Z 0.08/1.0j"W6 8

X 0.1011:61

Z 0.06 10.7M

x 0.20 / L725

71.482 V 0.104/6725
7. 0.05/2.940

0. 1.0.0SFD31."$o10
x 0.1 143=*

Sped 350 1ph
Noe Loaedtrale

71.82 yOz4 109



USAMM eumuary of analysis
per 180-2631* guideline on RUN-28 Passenger
whole-body vibration (WBV)

21-SEP-93 15:29:47

1: Vehicle: ....... M915a2 truck
2: Date: .......... February 14, 1992
3: Course: ........ Paved
4: Position: ...... Passenger
5: Speed: ......... 45 Mph
6: Note: .......... Loaded trailer

Third-octave bands with greatest Durations of WBV exposure
weighted RMS accelerations (m/s 2 ) before reaching ISO limits*

Xt Longitudinal Comfort Fatigue Health

(Hz) actual weighted (hours) (hours) (hours)

2.85 0.3200 0.2246 1.400 8.067 19.617
2.24 0.2400 0.2143 1.517 8.600 20.800
5.70 0.2400 0.0842 6.383 27.800 60.867
7.12 0.2500 0.0702 8.200 34.367 74.000
1.83 0.0700 0.0700 8.233 34.500 74.250

Y: Transverse Comfort Fatigue Health

(Hz) actual weighted (hours) (hours) (hours)

1.83 0.0700 0.0700 8.233 34.500 74.250
5.70 0.1900 0.0667 8.800 36.500 78.250
2.24 0.0700 0.0625 9.583 39.300 83.750
2.85 0.0700 0.0491 13.117 51.500 107.750
3.46 0.0800 0.0462 14.183 55.117 114.750

3: Vertical Comfort Fatigue Health

(Hz) actual weighted (hours) (hours) (hours)

2.85 0.4000 0.3376 1.233 7.317 18.000
2.24 0.3000 0.2245 2.450 12.583 29.367
5.70 0.1600 0.1600 4.117 19.267 43.367
3.46 0.1600 0.1488 4.583 21.050 47.117

11.39 0.1500 0.1054 7.467 31.750 68.750

International Standards Organization ISO 2631: Comfort ... Reduced comfort boundary
Fatigue ... Fatigue-decreased proficiency boundary
HeaLth ... Health and safety exposure timit
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=O 36b.mE sh4 . .-a X: Y RUN-28 Passenger seat
PI~lw•d~xmmd w bxib Y: Tamm=. vt .,t.i.Z L M 0" February 14, 1992 M915a2 truck

RMi . .. . .I l' , i . .
X 0.O4t2.9I $$ :'••.,

Z 0.014/0.51

1.42 Y O.0O0.191 V

1.83 v omi.m•, .. :
X 0.0410M4 NOW

.-. 4 Y 0.0 /0.191

z O. l/oa.m .. ". '+ • m2.85 0.01/0.214

3. X O.K /0.52X 0.1110. 06..

4.48 v" on to•,o•• ":
X 0.0210.214

X 0.2404 f a-A%

Z 00210M2

2895 V 0-07/04"

Z11 ,0.4010317 • •',m

X 0.0 01 .-.

11.39 " o.,,an'"is.mm~.

Z 0.1610.361

.17.0 v o o,,a.rn

7. 0.I05/OSm :•%LX 0.16/114/ 2

14.248 V o.,,,.

X Oj/.II I I.?15IM OSM

2.70 Y o.,9uz.5

Z 0.O05/O.7U

X 0.16102.=6

X 0.20510.6

28.48 Y ow .m•3.012 0.03 10.B

z 0.04/1.20

X 0.61 /4.32415.17 Y 0.1104.2M
7+ 0.0511 13

X 0.261.00

• ____ x o.nhs.4z

X 0..•16/ri

71.82 0 o.8,
7 0.1o12.i

0.1 1.0 RMS/F0PS ratio 10.
21l~t.e-15:29:47 I.,233., I , .I'III, tI,. I1, ,I I

-20 -10 0 (€eie) 10 20

Course: Paved
Speed: 405 mph
Note: Loaded trailer
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U•A•RL summary of analysis
per ISO-2631* guideline on RUM-2S Driver
whole-body vibration (WBV)

21-SEP-93 15:29:48

1: Vehicle: ....... M915a2 truck
2: Date: .......... February 14,, 1992
3: Course: ........ Paved
4: Position:...... Driver
5: Speed: ......... 45 Mph
6: Note: .......... Loaded trailer

Third-octave bands with greatest Durations of WBV exposure

weighted RNS accelerations (m/s 2 ) before reaching ISO limits*

Zs Longitudinal Comfort Fatigue Health

(Hz) actual weighted (hours) (hours) (hours)

2.85 0.2400 0.1684 2.267 11.833 27.750
2.24 0.1600 0.1429 2.933 14.583 33.617
1.83 0.0500 0.0500 12.833 50.500 105.750
5.70 0.1400 0.0491 13.117 51.500 107.750
4.48 0.1000 0.0446 14.800 57.250 118.867

T: Transverse Comfort Fatigue Health

(Hz) actual weighted (hours) (hours) (hours)

2.24 0.0700 0.0625 9.583 39.300 83.750
1.83 0.0600 0.0600 10.117 41.183 87.500
5.70 0.1200 0.0421 15.933 61.000 126.250
2.85 0.0600 0.0421 15.933 61.000 126.250
1.42 0.0300 0.0300 24.150 87.750 177.250

3: Vertical Comfort Fatigue Health

(Hz) actual weighted (hours) (hours) (hours)

2.85 0.2900 0.2448 2.133 11.250 26.550
2.24 0.2500 0.1871 3.250 15.867 36.300
5.70 0.1500 0.1500 4.533 20.867 46.617

11.39 0.1700 0.1194 6.267 27.433 60.000
3.46 0.1100 0.1023 7.767 32.867 71.000

Internaticnat Standards Organization ISO 2631: Comfort ... Reduced comfort boundary
Fatigue ... Fatigue-decreased proficiency boundary
HeaLth ... Heatth and safety exposure limit
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rumk majw~pwd Is~y al I II Y ow RUN-28 Driver seat
Saw m ____..Lonbd bb Februar 14,199 RM1S2 inhck

EX*.JRlobGCB IFDP KSL

1.2 X 0.010.191

z OAS I JOM

1.83 Y~ OMMea

x 0.16/0M24
2.4 Y 0.070.214.

z 0.2410Ma

2.85 y amem,
Z 0.2010.317

x 00610.331 g &
-3.46 y emlo3, owwPn

Z 0.11 M0M.A=4.

x 40io/o.420
4.48 y 0*/0.0s ame

z .0110.230

X 0.1410-W MOMM5'
5.70 y 0.1210445MO

z 0.1010.w ~ 83

X. 0.10/0.263 SKOMMit3

Z 0.301/0.301

2. 0.10/0-M6

x 0.1111.000
114.24 0. 141.AN

Z &171038??

X 0.12/1.:713
17.90 Y 0*/3.713

Z 0*/07100

x 0.14/2.161
22.58 Y 0.15/2.161

Z 0*/0.756

X 0.2D/1725
28.48 Y 0.10 /2.725

2. 006/0.954

X 03313.44636.01 Z om33/.36

X 0.13 / 4.=
45.17 Y 0*?14333

Z. OAS/11413

* x OMIs/4s156.97 Y eMi 5.451

71.82 y emluez
z omiz14

0.1 1.0 RMS/FDPR ratio 10.

-20 -10 0 (deciolla) to 20

Course: Paved
Speed: 45 mph
Note: Loaded trailer
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U8U1L summery of analysis
per XSO-2631* guideline on RUS-2, Passenger
whole-body vibration (WBV)

21-SP-93 15:29:48

1: Vehicle: ....... M91Sa2 truck
2: Date: .......... February 14, 1992
3: Course:........ Secondary a
4: Position: ...... Passenger
5: Speed: ......... 15 mph
6: Note: .......... Loaded trailer

Third-octave bands with greatest Durations of WBV exposure
weighted RMS accelerations (m/s 2 ) before reaching ISO limits*

Zs Longitudinal Comfort Fatigue Health

(Hz) actual weighted (hours) (hours) (hours)

4.48 0.6400 0.2857 0.867 5.783 14.550
2.85 0.1900 0.1333 3.267 15.933 36.433
2.24 0.1200 0.1071 4.533 20.867 46.617
5.70 0.2400 0.0842 6.383 27.800 60.867
7.12 0.2700 0.0758 7.383 31.433 68.117

Ts Transverse Comfort Fatigue Health

(Hz) actual weighted (hours) (hours) (hours)

1.83 0.1500 0.1500 2.717 13.717 31.750
4.48 0.2400 0.1071 4.533 20.867 46.617
2.24 0.1100 0.0982 5.133 23z183 51.367
7.12 0.3100 0.0871 6.083 26.750 58.617
3.46 0.1400 0.0809 6.750 29.183 63.500

3: Vertical Comfort Fatigue Health

(Hz) actual weighted (hours) (hours) (hours)

4.48 0.3200 0.3200 1.367 7.883 19.217
2.85 0.2100 0.1773 3.533 17.000 38.617
7.12 0.1600 0.1600 4.117 19.267 43.367
2.24 0.2100 0.1571 4.233 19.683 44.250
5.70 0.1400 0.1400 5.000 22.683 50.367

* International Standards Organization ISO 2631: Comfort ... Reduced comfort boundary
Fatigue ... Fatigue-decreesed proficiency boundary
Hearth ... Heatth and safety exposure Limit
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aDI tadaahm..mi Xa 1W 6 Sq RUN-29 Passenger seat
R9f P@&d pd hy Y: Tameý

an.VbA vmin.uIL awmbod Now "'' ftbnsmry 14, IM9 M915.2 bvck
Exposur: lfb ft&nM S

x mIA/trn
h ~~1.42 Y am/0.IH*&&9'S1Wh

2 L110.33/tiNM

2.24 V L071/0.19 *ww4X

z a 10.w* o MO

1.83 v ussitm9

2.4 2 0.211 L217 4_

Z es'Ior1

- ~~3.46 T tL1/0.3311 ~ ~ W~iS0S
Z WS1/0.2111 ~ __

It 0660.04/29 .

4.48 V 0.3/0i.43 ____
2 0.3/10.2

5.70 Y L187/0LUS
Z 0.14/O311

7.12 Y U12/.6 IGA______
Z 0.16/4M2

US5 V 0.19108M

X 0.17/IS00 MKKII-

113 05/-s0.332 MMO

X 0.17/taO *w
14.24 V OSD / 136

2 0.07/10.4" 7 W

1 0.18311.713
17.90 Y 0w.ldI.1

2 aL705/05 M

X 4.27/11261
22.58 Y 0.14/1&61

2 0.06/0.736

X M t 725/
28.48 Y t.16/tMh

2 ON0.06/94

1 033/I356MI(36.01 V 80*71/3.44
2 amsdIM26

X OM28/4M
451 OM15432

2 0.06/1.513

56.97 I 0.39/5.452

I 0.11 /tin
71.82 v omm/6m7

2 Oil/l2a
0.1 1.0 RbLS/FDPR ratio 10.

248 I &MOR. I...

-20 -10 0 (dcilulab) 10 20

Course: Secondary a
Speed: 15 mph
Note: Loaded trailer
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vsxamL sumaery of analysis
per IS0-2631* guideline on FRUM-29 Driver
whole-body vibration (WBV)

21-SEP-93 15:29:46

1: Vehicle: ....... )9ISa2 truck
2: Date: .......... February 14, 1992
3: Course: ........ Secondary a
4: Position: ...... Driver
5: Speed: ......... 15 mph
6: Note: .......... Loaded trailer

Third-octave bands with greatest Durations of WBV exposure
weighted RMS accelerations (m/s 2) before reaching ISO limits*

Z: Longitudinal Comfort Fatigue Health

(Hz) actual weighted (hours) (hours) (hours)

4.48 0.3100 0.1384 3.083 15.183 34.867
2.24 0.0800 0.0714 8.000 33.750 72.750
2.85 0.1000 0.0702 8.200 34.433 74.117
7.12 0.1700 0.0478 13.617 53.117 111.000
5.70 0.1300 0.0456 14.433 55.867 116.250

Y: Transverse Comfort Fatigue Health

(Hz) actual weighted (hours) (hours) (hours)

1.83 0.1000 0.1000 5.000 22.683 50.367
4.48 0.1400 0.0625 9.583 39.300 83.750
2.24 0.0700 0.0625 9.583 39.300 83.750
7.12 0.2000 0.0562 11.017 44.367 93.750
2.85 0.0600 0.0421 15.933 61.000 126.250

2: Vertical Comfort Fatigue Health

(Hz) actual weighted (hours) (hours) (hours)

4.48 0.2000 0.2000 2.933 14.583 33.617
2.85 0.1900 0.1604 4.100 19.217 43.250
7.12 0.1600 0.1600 4.117 19.267 43.367
2.24 0.1900 0.1422 4.900 22.250 49.500
3.46 0.1300 0.1209 6.167 27.000 59.250

International Standards Organization ISO 2631: Comfort ... Reduced comfort boundary
Fatigue ... Fatigue-decreased proficiency boundary
Health ... Health and safety exposure limit
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1j@; PW06m~ mX : LdIRUTN-29 Driver seat
am- VUARMLwb= na Z February 14, 1M9 M915.2 bruc
Exposur: 10h On. RCB IFDPB IHSEL

(H~z) oMIIFMP HIIA .'* . I I ------ ~---
x "1l10.19: k1.02 T GMI.uiot

1.42 Y 0.0410.191

1.83 Y al10 0.191 ~ ' *U6
Z &n 103 1OWOk6

2 X2 *A 010.2 4 .

2U YSM/ 0.214 MV.ý
It 0.19/10"2

2.85 Y SAB 0.27
Z 0.1910.317

3.46 Y *A1.o31 ft ý NWW-
Z W.310.26

4.48 Y .1410.0 _________________m
Z 0.310.6

X 0.13/0.545
5.70 Y 0, 11/0.45 MIM

Z WOM201 MWMW2MX

X 0.17/0.481
7.12 Y 0.2010.461 Omm ___ M MM.

Z .16/0.=6

x OJIGAS5
8.95 Y 0.1610.55. 3a27ý=2M/

z 0.1010.300w

11.39 Y 0.121 11 AM w

x 0.1411363
14.24 Y SmI 13.3Z SM 10.477 MM

X 0.:21:.713
17.90 Y 4L1211.713

Z OMIO.599

X .012.16122.58 X ol. 12 /2. 161
Z OS /I0.756

x 0.1912.72
28.48 Y 0.11/12725

Z GMIOM94

X 030/3.44
36.01 Y OMl3A44

k z 0.15I1Lm

x 0.10/4.=7
45.17 T SLo4 t 4

Z SM4/I.S13

X OMI5.451356.97 Y 0.101 S.451
Z LOS 15.006

X 0.1516.87
71.82 Y o SM61 12

Z OM112A415
0.1 1.0 RMS/FDPB ratio 10.

21 8 O BI I I I I . . I . . I . . I I I . I . .I . .1 I . . 1

-20 -10 0 (decillel) 10 20

Course: Secondary a
Speed: 15 mph
Note: Loaded trailer
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. . . . . ... .......

UUAIL sumMary of malysis
per I8O-2631* guideline on RUN-30 Passenger
whole-body vibration (WBV)

21-SEP-93 15:29:48

1: Vehicle: ....... X915a2 truck
2: Date: .......... February 14, 1992
3: Course: ........ Secondary a
4: Position: ...... Passenger 4
5: Speed: ......... 20 mph
6: Note: .......... Loaded trailer

Third-octave bands with greatest Durations of WBV exposure

weighted RMS accelerations (m/s2 ) before reaching ISO limits*

1: Longitudinal Comfort Fatigue Health

(Hz) actual weighted (hours) (hours) (hours)

2.24 0.3900 0.3482 0.567 4.350 11.300
2.85 0.3100 0.2175 1.483 8.433 20.433
7.12 0.7100 0.1994 1.717 9.467 22.683
5.70 0.3600 0.1263 3.550 17.050 38.750
8.95 0.5000 0.1117 4.250 19.800 44.500

Y: Transverse Comfort Fatigue Health

(Hz) actual weighted (hours) (hours) (hours)

2.24 0.1500 0.1339 3.250 15.833 36.250
1.02 0.0900 0.0900 5.817 25.750 56.617
2.85 0.1200 0.0842 6.383 27.800 60.867
8.95 0.3700 0.0827 6.550 28.433 62.117
1.42 0.0800 0.0800 6.850 29.550 64.367

3: Vertical Comfort Fatigue Health

(Hz) actual weighted (hours) (hours) (hours)

2.24 0.4700 0.3517 1.150 6.917 17.117
2.85 0.3400 0.2870 1.633 9.117 21.933
7.12 0.2700 0.2700 1.817 9.900 23.617
8.95 0.3000 0.2682 1.833 10.000 23.800
4.48 0.1700 0.1700 3.767 17.867 40.500

* Internatioal Standards organizattan ISO 2631: Comfort ... Reduced cmfort boundary
Fatigue ... Fatigue-decroased proficiency boudry
Hearth ... Heatth and sefety wexposure timit
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f• s.-k.wa aIik X: T RUN-30 Pasenger seat
W s'u pCBde bmaldy Y: T1a wms

IMS: VbNA.MJ .ng.. Os February 14, 1992 M915a2 trcE 4T
Exposur: l0b Ow RCS a.PBIB

I.. . n I mI ' ' . .

1.02- V 0.5/ 0.191 • :;:••'~•i.'i'ii•ii[!.i :

Z OAR/0.191 .

1.43 Z 0.017.1 1 t38S•:'

Z 0.07/.030

1.93 Y 0.21'10. 191 :-' ..•••••x:••••.::::::::.•<i•'

S0.191/0.214 . 1:.m.:

2.4 Y 0.15 10.214

Z 0.47 103 *k__ _ __.__ _

2.85 Y 0.12o.n 1 ••M-.. -.
Z 0.34/03.1271 '\.,*. //. 4s;

X 006 10.331 •'$.':
3.46 Y 0.e 0.331 .

Z 0.17/0`3•n 1-..'1:.: :. ;U1::2'ts

X 024A a *&:*C*.: i ................

4.48 Y 0.13/0.429 f ::.W i:
Z 0.17/0.268 '•.•s $ ':.' :::' : '. . ' N 2:i fu•h•hS"h-

X 0.36/0.4'-.

5.70 Y 0.1910.545 .' : :*W: :i::.: b
Z 0.14/102 13 •*,.•.W• * " \ :: S.."::.:l.U.. 6

X 0.721/0.6111\\
7.12 V 0.21/0.6,48%~~h1

Z 0.27 0.1 :..

X 0`30/,0`*56 *• ~.• .:•.:•i-t : : $•:•:$::. Y4.-l.'UI.-.I.U.UU
S.9" Y 0..T71 0`8 3%::'.-.'•?"::•••:•i~:::' ."

z 0-30 /03 $Sa-=:&

X 0.19/1 •.01 0 *•.'.*:

11.39 Y 0.24S1.000
Z 0.L1212/362

14.24 Y o.,14-10
Z 0.07 /0 .477 7

X 0.12/1.713
17.90 Y 0.19/1.713

z 0.06 1 09M

X 0.16/2.161
22.58 v 0.38/2.612 •

Z GAS / 0`m7i

X 0.21 / 2.72
28.48 V 0.12/2.725

Z 0.0410.954

X 0.36/3.446
36.01 Y 0.10/3.44

X 1.47 14..2 .::.. . .

45.17 Y 0•30/4M
z 0.10/1313

S1X 0.41/5.4515.97 V o.2o0A/S
Z 0.06/1.90

X 0.30 / 6.2
71.82 v o.i,,mm

Z 0.061/2.40•

0.1 1.0 RMS/FDPl ratio 10.
p p I I , S m l p I , s'

-20 -10 0 (decwiel) 10 20

Course: Secondary a
Speed: 20 mph
Note: Loaded trailer
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USAML sumnary of analysis
per ISO-2631* guideline on j RUN-30 Driver I
whole-body vibration (WBV) !

21-SEP-93 15:29:48

1: Vehicle: ....... 3915a2 truck
2: Date: .......... February 14, 1992
3: Course: ........ Secondary a
4: Position: ...... Driver
5: Speed: ......... 20 mph
6: Note: .......... Loaded trailer

Third-octave bands with greatest Durations of WBV exposure

weighted RMS accelerations (m/s 2) before reaching ISO limits*

1: Longitudinal Comfort Fatigue Health

(Hz) actual weighted (hours) (hours) (hours)

2.24 0.2600 0.2321 1.317 7.717 18.867
2.85 0.2100 0.1474 2.800 14.017 32.433
7.12 0.3600 0.1011 4.917 22.367 49.750
4.48 0.1700 0.0759 7.367 31.433 68.117
5.70 0.2000 0.0702 8.200 34.433 74.117

Y: Transverse Comfort Fatigue Health

(Hz) actual weighted (hours) (hours) (hours)

2.24 0.1200 0.1071 4.533 20.867 46.617
7.12 0.2300 0.0646 9.167 37.867 80.867
2.85 0.0900 0.0632 9.450 38.867 82.867
1.83 0.0600 0.0600 10.117 41.183 87.500
1.02 0.0600 0.0600 10.117 41.183 87.500

3: Vertical Comfort Fatigue Health

(Hz) actual weighted (hours) (hours) (hours)

2.24 0.3900 0.2918 10583 8.933 21.500
7.12 0.2500 0.2500 2.067 10.967 25.867
2.85 0.2700 0.2279 2.383 12.367 28.867
8.95 0.2200 0.1966 3.017 14.900 34.300
5.70 0.1300 0.1300 5.567 24.800 54.617

* Internationat Standards Organization ISO 2631: Comfort ... Reduced comfort boundary
Fatigue ... Fatigue-decrmed proficiency boundary
Hearth ... Heatth and safety exposure tLmit
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NO-j au~c X: LqamSSu" RUN-30 Driver seat
KS: Ft ft I -I IN_1 Y: TiAmM
RM: bAmo ewfls -omm

BMVi ThR M±J. Lobm OW . e Febrary 14,1992 M.915a2 buck
Expouuu lob Ol RkmDB IME

1.2 X 0.02/0.:% 3
1.2 YOait91

x em/.ooit

2 amS/0.O3 ONMM

X 0.0/0.191 UUINMO
1.83 T a.0/0.191"kMA~wm

2 0.18/0.396% i1f~~ht'' ~~~

X 0.26/0.214 _ _ _ _ _ _ _

X2 0.1210/O4

2.85 Y 0.0910.2n -,4,40"

X 4/0.3170

4.48 'a's em to
2 0.11/0M2

X 0.1710.54N

5.70 V c.35/0.545
2 0.13/0.213w&f'?tlWl5uH

X 0.369/0OA:

7.2 0.34/IS

2 0.15/0391

X9 0.261 COIa N&a0W I

14 Z o.22' usO

X 0.16/1.7 MW
117.390 V 0.12 im l.7I3

2 0.0150j5W

2 0.I12.I61

X 0.06/0.713

2 0.05/0.354

22.3.0 Y 0.07/341461
Z 0.0710iS6

2 0.0152.725

36.01 T 0.07/5.45
2 0.05/I1.ms

Z 0.07/U?.5.

71.82 Y 0.075.45i2
2 0.05 /24M

0.1 1.0 RMdS/FDPB ratio 10.

-20 -10 0 (&deciel) 10 20

Course: Secondary a
Speed: 20 mph
Note: Loaded trailer
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USAARL summary of analysis
per ISO-2631* guideline on I R=-31 Passenger
whole-body vibration (WBV)

21-IEP-93 15:29:.49

1: Vehicle: ....... M915a2 truck
2: Date: .......... February 14, 1992
3: Course: ........ Secondary a
4: Position: ...... Passenger
5: Speed: ......... 25 aph
6: Note: .......... Loaded trailer

Third-octave bands with greatest Durations of WBV exposure

weighted RMS accelerations (m/s 2 ) before reaching ISO limits*

XZ: Longitudinal Comfort Fatigue Health

(Hz) actual weighted (hours) (hours) (hours)

7.12 0.6500 0.1826 1.983 10.650 25.217
2.85 0.2100 0.1474 2.800 14.017 32.433
2.24 0.1300 0.1161 4.017 18.933 42.617
8.95 0.4900 0.1095 4.383 20.300 45.500
5.70 0.2400 0.0842 6.383 27.800 60.867

Y: Transverse Comfort Fatigue Health

(Hz) actual weighted (hours) (hours) (hours)

2.85 0.1400 0.0982 5.133 23.183 51.367
2.24 0.1100 0.0982 5.133 23.183 51.367
8.95 0.4100 0.0916 5.667 25.183 55.500
1.83 0.0900 0.0900 5.817 25.750 56.617
3.46 0.1500 0.0867 6.133 26.867 59.000

3: Vertical Comfort Fatigue Health

(Hz) actual weighted (hours) (hours) (hours)

2.85 0.3300 0.2786 1.717 9.500 22.750
8.95 0.3000 0.2682 1.833 10.000 23.800
7.12 0.2500 0.2500 2.067 10.967 25.867
3.46 0.2300 0.2139 2.650 13.400 31.117
2.24 0.2600 0.1946 3.067 15.117 34.750

internationat Standards Organization ISO 2631: Comfort ... Reduced comfort bouedary
Fatigue ... Fatigue-dmcreased proficiencybounday

Hearth ... featth and safety exposure limit
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r. P..M ay 1 .ap 1 m ) : X madm1 RUN-31 Passenger seat
POAmt Naimolio mb m m" L V O T Na.

mu via.Lu±.mb.emm February 14, 1992 M915a2 truck

.. .RCD.... .. X

MZ .L l. .I ii. .
K am 4/0.191 e =%

1.2 Oml/0M39 088&t.ýi$,zxhU
Z 0.04/0I 31

x OAS / 0.11

1.4 on10.191
Z a.m /0.430 3 '. :

x 0.010.191 M ,M... v;:' ::.k'

1.83 V 0.0o-9/0.391XIM
z 0.15/0M3'

X 0.13/0.214 - -

SY 0. 1/0.214
z o.26 10o3.9• .+/•-2••••I1•~

X 0.21/0.23M2.$S Y &.141/0,.M++ [Jllllllll

z 0.3O0317

3.46 Y 0.i5i0...3
Z 0.23/0.20 r'i •&s,

X 0.18/0.4 .. :9 &;$M

4.48 Y o.ivo' n2
z 0.13/0.2M '

X 0.24 / 0.545 Stt,>::.Z .'•;X:Z:*U1INl
5.70 Y o.nUo.as ),z -.::*

Z 0. 12 /02 Oý UNWOM.Ih~t1I~

& 0.1210.61 A4.. ..

7.12 y o-24 / o.1 .w,.:*- 11
Z 0.253/ 0.20-

X 0.49 / 0.OA%:;::i.: +., .-. IIIMMMM

8.95 V 0.41/ 0 Am ¶'W~.6rAZ$~IUIlI
Z 0.30/ 0 - -.

X 0.29 / l i -n0 .+*•:6&x:646.+46

11.39 v o..34 / I AVZ 0.1108/.11 WANO.W"TXý*:•:'¢-: :..•••-: ''::

X 0. 141/ I.333 "

14.24 Y 0.15,1 13
K 0.07 / 0.477

X 0.101.713
17.90 V 0.2/,1.713 NM

X 0.17/2.161
22.58 Y 0.•.25/11 *28

K 0.06/0.725

X 0.29/t 1 0
28.48 v oa.'t,+m

z 0.05/0.954

X 0.22/3.446

- 36.01 V 0.09/3.446
Z 004 / 1.•6

X 0.46 / 4.32

45.17 V 0.9m/4
z 0.05/11.53

X 1.90/5.451
56.97 Y o•"m'sz 0.11 /1.Lm

X 0.2716=72
71.82 V 0.09o6.8&

Z 0.06/ta.40

0.1 1.0 RMS/FDP ra io 10.
234 I i I i I I i , , ,

-20 -10 0 (domila) to 20

Course: Secondary a
Speed: 25 mph
Note: Loaded trailer
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VSEUL summary of analysis
per ISO-2631* guideline on RUN-31 Driver I
whole-body vibration (WBV)

21-SP-93 IS:29:49

1: Vehicle: ....... X91Sa2 truck
2: Date: .......... February 14, 1992
3: Course: ........ Secondary a
4: Position: ...... Driver
5: Speed: ......... 25 aph
6: Note: .......... Loaded trailer

Third-octave bands with greatest Durations of WBV exposure

weighted RMS accelerations (m/s 2) before reaching ISO limits*

Xt Longitudinal Comfort Fatigue Health

(Hz) actual weighted (hours) (hours) (hours)

2.85 0.1500 0.1053 4.650 21.300 47.617
7.12 0.3400 0.0955 5.350 23.933 53.000
2.24 0.0900 0.0804 6.817 29.433 64.000
4.48 0.1300 0.0580 10.567 42.750 90.500
5.70 0.1400 0.0491 13.117 51.500 107.750

Ti Transverse Comfort Fatigue Health

(Hz) actual weighted (hours) (hours) (hours)

2.24 0.0900 0.0804 6.817 29.433 64.000
1.83 0.0800 0.0800 6.850 29.550 64.367
8.95 0.3500 0.0782 7.067 30.367 66.000
2.85 0.1000 0.0702 8.200 34.433 74.117
1.42 0.0600 0.0600 10.117 41.183 87.500

3: Vertical Comfort Fatigue Health

(Hz) actual weighted (hours) (hours) (hours)

8.95 0.2900 0.2592 1.933 10.433 24.800
7.12 0.2300 0.2300 2.350 12.217 28.550
2.85 0.2200 0.1857 3.283 16.017 36.617
2.24 0.2200 0.1646 3.950 18.617 42.000

11.39 0.2200 0.1545 4.333 20.117 45.117

Internationat Standards Organization ISO 2631: Comfort ... Reduced comfort boundary
Fatigue ... Fatigue-decreased proficiency boundary
HeaLth ... Heatth and sfety exposure Limit
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PM--P d Ibt a.y Xrfiiaw : ianmiwi RUN-31 Driver seat
8563:L VVteaww , February 14,1992 1015.2 buic

Exposure: loh fm RCB PDPS ýUs

1.02 Y am/tIW WW ý
*z om0510.2

x em/earn mmmm
1.42 V 0.06/0.91 *MW ý

2 O.03/O

X 0-0310.tI88 .X
1.83 Y i /a.'ait

Z 0.1310.33

X 0.0914.24 dw
Z 0.22/10.3

2 0.22/033?

2 0.07/0 1 O3 OSMIU
3.46 v o.onoas,z tie/tao

X t.31 0.4N4.48 v t.on t0o M I

2 0. 14 /0.545
5.70 V OM/IOS

2 0.10/0. aUMMMMaMM~

X 0.34/0133
7.12 V w.9/0.13 wwwww ________________

2 0.18/0.256

8.95 Y 0.35/tUG ,

2 0.29/013 _____

11.39 Y 0.33ISo VN

X 0.13 /13e
14.24 V 0.03 /330

2 0.11/0.471

279 0. 1/0.713

I OZ/t0jh

28.48 Y 0.131172
2 OM /tUG

( n~o IA4 I.=2S

x 0.35/4.=
45.17 Y om/.um

z 0.117SAIe

z OASU/t.

0.1 1.0 RMS/FDPS tado 10.

-20 -10 0 (dwinc") 10 20

Course: Secondary a
Speed: 25 mph
Note: Loaded trailer
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